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" INTRODUCTION.

IN the. pmpan.twnofthe following treatise, a_special
object in view has been, to present a work containing pri-
mary exercises sufficient for the scholar in his first efforts
upon the slate.

There is no good reason why the letnerubmld not
acquire the same facility, promptness, and accuracy, in com-
bining figures, that he does in reading his native language ;
&E result in each case being attained by symilar instrumen-

ties.

If however we compare the means employed for securing
each result, we shall not be surprised that what is to so
great an extent secured in the one case, often proves a
failure in the other. The child’s first object, in his edu-
cational course, is to learn to read, and lhus efforts for the
attainment of this result are not discontinued during his.
entire course of study. But how is it with regard to arith-
metic? Take for illustration the exercise of adding, a
department of arithmetical operations probably. more used.
in business, than all other numerical operations Mgether
In a matter of such importance, the child should acquire
the utmost facility and accuracy. Why, then, is: the attain-
ment so seldom made.? We apprehend the difficulty lies
in the. want.of equally extensive exercises in combining
numbers, -Most. arithmetics are very limited in practical
work in this imporfant department of numerical operations.
To remedy. thls difficulty, was in part the design with which
this primary treatise was commenced.

In epumerating some of the more promment features
introduced, we shall restrict our remsrks to the vanws elae
mentary portions of the work.,



4 INTRODUCTION. _

The system of Numeration introduced will be found
somewhat peculiar. In the first place, numbers are resolved
into the natural periods of units, tens, hundreds, thousands,
&c. ; then, by combining periods of units'and tens, all num-
bers between 1 and 99, inclusive, are formed ; also, by
combining periods of units, tens, and hundreds, all num-
bers between 1 and 999, inclusive, are formed ; and so on
through the higher denominations. The pupil is thus in-
structed not merely in the art of reading figures, but of
forming and analyzing numbers: ‘

In Stmple Addition, a large amount of practical work is
presented for the scholar in his first efforts upon the slate.
A peculiarity in this part of the system consists in adding
by combination; by which mental labor is much dimin-
ished, while increased expedition and accuracy are secured.
This is a matter of practical importance, both in the school-
room, and the business operations of every-day life.

A second peculiarity will be found in the application of ,
the principle of Subtraction. After the introductory men-
tal and slate exercises, a business application of the prin-
ciple is introduced by natural and obvious gradations. The
first consists in subtracting a single wumber from the amount
of several numbers; the second, in subtracting the amount
of several numbers from a single number ; and the third,
in subtracting the sum of several numbers from the amount
of several others. These three distinct subdivisions, embrace
every possible application of the principle of subtraction,
and for each, specific directions, illustrations, and explana-
tions are given:

The same general system is carried out in the applica-
tion of the other simple rules. ,

The simple rules are succeeded by the decimal system,
which is regarded as an extension of the system of integral
numbers, to numbers of less than integral value, and suscep-
tible of being used in immediate connection with them. This
section is followed by Federal numbers, and this, in turn,
by Fractional numbers, of each of which a practical appli-
cation is made. The fundamental principles of numbers
are thus introduced and applied to practical purposes in
every possible form.
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This treatise, although designed especially for the pupil
in his first efforts on the slate, is believed to embrace an
amount of arithmetical matter, sufficient for the practical
purposes of life. It is also strictly analytical.

In conclugion, we add a single remark. Judging from
the character of many books designed for schools, especially
"of such as are of a more primary character, the conclusion
ig“x:atu‘ra;l, that thelraz:;hort; re]gard it as mlobject of the

importanee, to. t the Janguage em , sirictly
to the pl;oesé)itjcapdcities of the child ; that g.otyoedadopt the
child’s vocabulary as the age of their books. In this
particular, we beg leave most respectfully to differ. The
child is not always to remain such. The law of his na-
ture is progress,—a gradual development of intellectual
energy. Hence he needs something above his present
capacity ; something that shall elicit his intellectual ener-
gies. His course in life is not to be a railroad level ;—nor
is intellectual speed the chief object to be attained. There
must be substantial growth, and especially in the acquisition
and use of language. In the character of the language
adopted in the preparation of the present treatise, we have
had in view this acquisition ; and, while we have written
for the child, we have preferred to employ language adapted
to the gradual development of youthful powers; and should
the scholar find it necessary to consult his teacher or his
dictionary occasionally; to léarn: the true import of a word,
we apprehend the time so employed will not be valueless in
its result. - o
. C. TRACY.

Naw Youx, 1850,
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ARITHMETIC.

§ 1. Arithmetic teaches the nature and use of figures.
be1. Figures are characters employed to represent num-
- bers.

2. Operations by numbers, when. performed in the mind
unaided by the pen or pencil, constitute mental arithmetic.

3. When, however, these operations are expressed by
written characters, the work is termed written arithinetic.

4. Both mental and written arithmetic embrace the same
operations ; viz. Numeration, Addition, Subtraction, Mul-
tiplication, and Division.

o NUMERATION.
§ 2. Numeration teaches the art of reading ﬁ-gures

SERIES FIRST, composed of umits. _
kn}d A unit consists of a single object, not. limited in its
2..H’enoe, unit figures are the representatives of in-

1. What does arithmetic teacht What are f What, men-
tal arithmetict What, written arithmetict t do mental oA
written arithmetic both embrace t

2. What does numeration teacht A unit oonsiska ot Wosk\ AN N
figures represent what 1 . _

’



8 ~ NUMERATION.
d1v1dual objects. They are presented in the followmg -
table :—
TABLE OF UNITS.
. One unit is counted, one; and written - - - - - - - 1.

1
2. Two units are counted, one, two; and written - - - - 2
s.Threeumtauecounted,m,m,M and written - - 8.
4. Four units are counted, one, two, three, fowr ; and written - 4.
5. Five units are counted, one, two, three, four, five; and
written- - - - - - - - - o &4 o - - - . 8.
6. Six units are counted, one, two, threc,fow,ﬁw, siz; and
written- - - - .. - 2 o e e o e & 4 o . 6.
7. Seven units are eonnted, one, two, thres, four, ﬁn,
seven; and written - - - - - - < < o . - - LA
8. Eight umtaareoounted,mu,mo,thna,fm,ﬂvc,nm,
seven, eight ; and written - - - - - “ . e 4 - 8
9. Nine units are oounted, one, two, three, four, five, sz,
seven, eight, nine; and written - - - - -7 . - 9.
3. The above is called the table of umits, becauso esch
represents single objects.

4. The single objects represented by each figure are
determined by counting that number. .

§ 3, How many whole objects are Te resented by figure
17 by figure 2? figure 37 figure 4? figure 52" figure 6?
figure 7? figure 87 figure 9? What character is em-
ployed besides the nine given in the above table? Ans.
The cipher. What is the form of the cipher? It resem-
bles the letter O. Has it any value when standing alone ?
Ans. None. How can you determine the number of whole ,
objects expressed by each ﬁgure" Ans. By counting the
number represanted-by that figure ,

Wnteontheslateorboard357924681 '

_ One, how wrd;taeu $—counted § Two, how - written i—counted
Three, how written +—counted? Four, how written $—counted?
Five, how written t—counted{ Six, how wntten f—counted ? Sev-
en, how written }-~counted? Eight, how writien t—cownrted? Nine,
how written i—counted? Why called table of unitat How dat.er
mine the objects represented by each. figure.

’
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SERIES SECOND, composed of tems.
§ 4,—1. One ten equals ten units.
2. The figures that express units are made to represent
tens by placing a cipher on the right hand of each.

TABLE OF TENS.

One ten 1s written - - 10 Six tens, or sixty,- .- -

Two tens, or twenty, - 20 Seven tens, or seventy, - 70
Three tens, or thirty, - 80 ‘Eight tens; or eighty, - 80
Four tens, or forty, - - 40 Nine tens, or ninety, - - 90

Five tens, or fifty, - 50

§ 5,—1. Each number in the above table expresses tens ;
that is, each of them represents fen times as many single
objects as when written without a cipher, as in the table
of units. )

2. It must also be remembered that the cipher has given
each figure this increased value. Hence, the cipher, al-
though it has no value when standing alone, increases the
value of the other figures in a tenfold ratio,—that is, makes
them ten times as large, when placed on their right.

3. Hence, also, any figure, having a cipher on its right,
is said to occupy the place of tens, instead of -the place of
units, a8 when standing alote. .

4. This increased value is called the local value of a
figure. :

§ 6. How many single objects or units, and how many
tens are represented by 10? .Ans. Ten objects, but only
one ten. How many objects and how many tens are repre-

4. What does 1 ten equal? What resent tens? How
made to tens¥ One ten, hmwm tens, how
written { tens, how written? Four tens, how written? Five
tens, how written? Six tens? Seven tens? Eight tens? Nine tenst

8. What does each number redst How many times more

than in table of units? t has increased the value! In

ratio does the cipher increase the value of ﬁgures' What is

meant by tenfold ratiof What place is a figure said to occupy when

one cipher stands on its right? "What is the increased welue o Symse
receives, aa it changes its place, called { h
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"sented by 20? Ans. Twenty objects and two tens. By
307 by 40? by 502 by 60? by 70? by 802 by 90 ?

Write on the slate 1 ten, (10,). 2 tens, 7 tens, 9 tens,
2 tens, 3. tens, 5 tans, 4 tens, 6 tens, 8 tens. :

§ 7.—1. In the table of units we learn to express wmits
only, and in the table of tens to éxpress Zens only.

2. We shall next investigate the manner of expressing
numbers between ten and twenty, twenty and thirty, thirty

and forty, forty and fifty, &e.

3. Figures when standing alone, tha.t is, when there is
no figure on their right, express wnits only, (§ 2;) when,
however, they are made to occupy a sécond place towards
the left, by placing ciphers on their right, they invariably
represent Zens.

4. Hence the first, or right-hand place, is called wnits’
place, and the second place, or place next to the left, is
called tens’ place.

5. Obviously, therefore, to express any number com-,
posed of both units and tens, we unite in one expression
the given units and tens, placing the units always on the
right of the tens, that is, in the place occupied by the cipher.
in the table of tens.

ArprioaTioN oF § T, What number is produced by:
uniting 1 ten and 1 unit? Ang. 11. 1 ten and 2 unita?
4ns. 12. 1 ten and 3. units, &c. What number is. pro-
duced by uniting 2 tens and 5 units? Ans. 25. 2 tens.
and 7 units? 2 tens and 8 units? 2 tens and 9 units?
3 tens and 3 units? 3 tens and 4 units? 3 tens and 7
units? 3 tens and 9 units? 4 tens and 7 units? 4 tens
and 8 units ? 4 tensand 1 unit? 4 tensand 6 units? 4 tens
and 3 units? 4 tens and 9 units? § tens and 7 units
5 tens and 6 units? 5 tens and 9 units? &5 tens and
7 units? 6 tens and 8 units? 6 tens and 5 units? 6 tens:
and 3 units ? 7 tens and 4 units ? 7 tens and 7 units ? 7 tens

1. What do we learn to express in table of unital What, in tablé
of tens? Figures shml:g alone express what{ What when a-
cﬂ{\ammdsonther t? What is. the first on the right

ed? What is the second place on the left called! How do we:
expreesanumberoompoaedofbothmuumdﬁeml
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‘amd 5 units? 8 tens and 6 units? 8 tens and 9 units? 8
tenis and 3 units? 9 tens and 9 units? 9 tens and 7
umits ? 9 tens'énd 3 unita? 9 tens“and 4 units? 9 tens and
1 unit? 9 tens and O units ? .

Combine in one expression (use the elate) 3 tens, 7 units ;
_ 4 tens, 2'units; 1 ten, 9 units; 5 tens, 7 units; 6umu,3
‘tens ; 8umts7tens 3umu9tens 1 unit, 8 tens; 7
umts,3tens iumt,ﬁtens

SERIES ‘THIRD, composed of hundreds.

§ 8, One hundred equals ten tens, or a hundred units.
. Two hundred equals twenty tens, or two hundred units.
Three hundred equals thirty tens, or three hundred units,
Sc.

TABLE OF HUNDREDS. -

One hundred is written 100 8ix hundred is written 600

Two hundred “« < 200 Seven hundred % - %700

Three hundred “ - 800 | Eighthundred “« - 800

Four hundred. _* - 400 Nine hundred “ . 900

Five burdred * . 500 h -

§9—1. Each. number in the above table represents ten
times as many objects as the corresponding numbers-in the
table of tens, and a hundred times as many as in the
table of units. This inerease in value is produced by annex-
ing another cipher.

2. Theﬁgm-esl,2 3, 4, §, &c;mdmgalone,u~
press units or single objecta with one cipher on the right,
shey. express tens ; and with two ciphers, they express hun-

3. Henoe.un figure, when it has two ciphers on its right,

nmdtoowupythophoeofhundreds

8. One handred how many tens —how many unitst Two
hundred, howmtme? Three hundred, how many §

9. What does each number of series Bdrepresent! How is this

increase produced? What do the 1, 2, 8, 4, &c, standi

alone, express! What, with one ci eronthe ht! Wn‘.h two
dphm; What place does a figure, having two ciphers on Une ¥k,
occupy
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§ 10, How many hundreds, how many tens, and how
many uhits are repregented by 100, (that is, by 1 and 00 ?)
Ans, 1 hundred, 10 tens, or 100 units. How many of each
by 200? How many of each by 300? by 400? by 500 ?
by 600 ? &eo.

§ 11,—1. Our next object will be to combine units, tens,
and hundreds in one expression. By this combination we
shall be able to express any n Srom one to nine
hundred and ninety-nine, inclusive.

2. Each figure standing alone expreases units, (§ 2,) and
with a cipher on its right, it expresses tens.

3. When, also, one significant figure is placed on the
right of another, they together express a combination of
wnits and tens. (§ 7.) :

4. Each figure also expresses hundreds, when two ci-
Ehen are placed on its right. Hence, the first, or right-

and place, is the place of units; then, advancing to the
left, the second is the place of tens, and the third the place
of hundreds.

5. To combine units, tens, and hundreds in one expres-
sion, we have then only to give each figure its appropriate
place ; viz. to place the ten’s figure on the left of the unit
JSigure, and the hundred’s figure on the left of the tens.

§ 12, What number is produced by combining in one ex-
pression 1 hundred, 7 tens, and 6 units ? 2 hundreds, 8 tens,
and 5 units? 4 hundreds, 9 tens, and 7 units? 7 hun-
dreds, 4 tens, and 9 units ? 3 hundreds, 5 tens, and 4
units? 2 hundreds, 6 tens, and 4 units? & hundreds,
7 tens, and 9 units? 6 hundreds, 4 tens, and 8 units®
1 hundred, 9 tens, and 6 units ? 4 units, 3 tens, and 7 hun-
dreds? 3 tens, 7 hundreds, and § units? 6 units, 2 hun-
dreds, and 5 tens? 4 tens, 9 hundreds, and 7 units ? 4 tens,

11. What numbers can be expressed by a combination of units,
tens, and hundredsi When does & figure express units? When
tensf When do figures exg:ess units and tens combined? When
does each figure express hundreds! What is the right-hand place?!
-the second place? the third? How do we 'combine units, tens, and
hundreds in one expression
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8 units, and 9 hundred ? 8 tens, 9 units, and 5 hundred ?
"6 units, 5§ hundred, and 7 tens ?

SERIES FOURTH, composed of thousands.

§ 13, One thousand equals ten hundred, a hundred tens,
or a thousgnd units. Two thousand equals twenty hundred,
two hundred tens, or two thousand units. Three thousand
equals thirty hundred, three hundred tens, or three thousand
units, &e. v

TABLE OF THOUSANDS.

One thousand is written 1000 | Six thousand is written ~ 6000
Two thousand “ - 2000 Seven thousand . “ - 7000
Three thousand “ - 38000 Eight thousand “ - 8000
Four thousand “ - 4000 Nine thousand “ - 9000
Five thousand “ - 5000 .

§ 14,—1. The numbers presented in the former tables
are here again increased tenfold, and this increase is effected
in the same manner as before ; viz., by placing a cipher on
the right of each of those numbers.” Each cipher placed on
the right of any number removes each figure of that num-
ber ome” place further to the left, and by so removing it,
increases its value in a tenfold ratio,—that is, makes its
value ten times as great as before. : .

2. We hence perceive, that each and every figure has a
local value, that is, a value depending upon the place it occu-

ies, besides its own specific value, as shown in Table of

nits, (§ 2;) also that by employing only ten characters,
viz, 1, 2, 3, 4, 5,6,7,8,9,0, any number, however large,
.can be expressed.

¢ 15, What number is produced by combining in one
expression 1 thousand, 8 hundred, 9 tens, and 3 units?

13. One thousand equals how many hundred! tens? wunits?
Two thousand equals. how many hundred? tens? wunits! Three
thousand equals how many hundred{ tensi units? One thousand
how written? two, how written{ three, how written ! &c.

14. How are previous numbers here increased! how is this in-
crease effected? What is the effect of each cipher § how is the value
affected ! 'What value has each figure? depending on what? what
zihe; value? How many characters required to express all num

ro )

' 2
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5 thousand, 3 hundred, 9 tens, and 7 units? 4 thousand,
5 hundred, 9 tens, and 7 units? 9 thousand, 8 hundred,
1 ten, and 8 units? 6 hundred, 6 tens, 8 thousand, and
2 units ? "1 unit, 8 hundred, 7 tens, and 3 thousand ?
9 tens, 8 thousand, 6 units, and 6 hundred? & tens, 2
thousand, 5 hundred, and 6 units? 3 thousand, 3 units,
5 tens, and 8 hundred? 8 tens, 6 units, 9 thousand, and
7 hiundred ? 7 hundred, 6 units, 5 thousand, and 8 tens?
4 hundred, 6 units, 8 tens, an& 5 thousand? 1 ten, 7
units, 1 hundred, and 7 thousand? & tens, 6 hundred,
4 thousand, and 7 units? 9 thousand, 3 units, § tens,
and 8 hundred? 7 hundred, 6 units, 5 tens, and 8 thou-
sand ? .

Similar questions should be continued till the scholar is
master of the subject. ‘

§¢ 16,—1. Hundreds and units, thousands and units,
thousands and tens, &c., may be combined in one number,”
by writing ciphers in the place of the intermediate de-
nominations. That is, to combine thousands and units in
one expression, we Write ciphers in the place" of tens and
hundreds ; to combine hundreds and units we write a cipher
in the place of tens, &c. Thus three hundred and three is
expressed in figures by placing a cipher in the place of tens,
as follows : 303 ; three thousand and three, by placing two
ciphers in the place of hundreds and tens, as in the follow-
ing expression : 3003 and three thousand and thirty by
writing ciphers in the place of hundreds and units, thus :
3030, &ec. . "

2. Combine in one number 5 “thousand and 7 units;
6 hundred and 4 units; 7 hundred and 4 tens; 3 hun-
dred and 7 tens; 3 thousand and & tens; 5 'units apd 6
thousand ; 8 tens and 7 thousand ; 5 units, 4 tens, and 7
thousand ; 2 tens, 7. units, and 6 thousand ; 7 units and
7 hundred ; 8 tens, 8 hundred, and 3 thousand; 4 thou-
sand, 6 units, and 5 tens; 3 units, 7 téns, 8 hundred; and
1 thousand ; 8 hundred and 5 thousand; 9 tens and 3

16. How may hundreds and units, thousands and units, &c., be
.combined in one number} To combine thousands and units, where
do we write ciphers i where to combine hundreds and units ?
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thousand ; § units and 9 hundred; 9 units and 9 thou-
sand.

§ 17,—1. Were we to proceed, we should next form a
fifth series by the introduction of a fourth cipher, removing
the significant figures 1, 2, 3, 4, &c., one place still further
to the left, and thereby again increasing the value of each
in a tenfold ratio, by which they become 1 ten thousand,
(10000,) 2 ten or 20 thousand, (20000,) 3 ten or 30 thou-
sand, '}30000,) 4 ten or 40 thousand, (40000,) &c.

2. Then again by a similar addition,—that is, by the in-
troduction of five ciphers, these same figures become hun-
dreds of thousands ;—viz., 1 hundred thousand, (100000,)
2 hundred thousand, (200000,) 3 hundred thousand,
(300000,) 4 hundred thousand, (400000,) &c. Advan-
cing a series higher still, and millions are obtained,—ex-
pressed by writing six ciphers on the right of the figures,
1, 2, 3, 4, &c., viz,, 1 million, (1000000,) 2 million,
(2000000,) 3 million, (3000000,) &e.

§ 18,—1. We learn from the previous remarks, that the
first or right-hand figure of any number of figures, is
units ; the second from the right, tens ; the third, hundreds;
the fourth, thousands; the fifth, tens of thousands; the
sixth, hundreds of thousands; the seventh, millions, &c.
Also that the local value of any figire depends upon which
of these places it occupies. The simple tens of thousands are
written 10000, 20000, 30000, &c; the simple hundreds of
thousands, 100000, 200000, 300000, &c ; the simple mil-
lions, 1000000, 2000000, 3000000, &c., and units, tens,
hundreds, thousands, &c., are combined with these, by
placing each figure in the place bearing its own name;—
that is, units in units’ place, tens in tens’ place, hundreds in

17. How many ciphers required to form another series? How
would the figures 1, 2, 8, &c., be affected ! In what ratio would their
value be increased! What do they become{ What do the signifi-
cant figures become by the introduction of five ciphers? What is
obtginedbyaserieostﬂlhigher! "

18, What is the first or right-hand figure? the second{ the third {
the fourth? the fifth# the sixth? theseventh? Upon what does the
local value of the figure depend? How are simple tens of thousands
written? Hundreds of thonsands{ Milliona} :
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hundreds’ place, &o. The following table shows the rela-
tive place of each denommauon

HItE

3 89 6174

2. This number is a.na.lyzed as follows :—4 units, 7 tens,
6 hundred, 9 thousand, 8 tens of thousands, 7 hundreds of
thousands, and 3 million, and read in the reverse order, viz.,
3 million, 7 hundred and 89 thousand 6 hundred and 74.

3. The same order of increase continues as we advance
from the right to the left, through the denominations higher
than milliens. Advancing from millions, these denomina- °
tions are millions, tens of millions, hundreds of millions ;
billions, tens of billions, hundreds of billions ; trillions, tens
of trillions, hundreds of trillions ; quadnlhons, tens of quad~
* rillions, hundreds of quadrillions; quintillions, tens of quin-
tillions hundreds of quintillions, &c.

COMPLETE NUMERATION TABLE.

g g g g 3
gg, SIS T

g |
i HERBLEY
11 6 L n i
865, 624, 746, 346, 987, 456,

4. This table by no means contains all possible denomi-
nations. They may be continued to almost any extent;
but the above embraces sufficient for all practical purposes.
Indeed it is seldom that we employ more than nine of the
figures in the above table.

How are the several denommahons combined? How is the given
number analyzed} Howread? What isthe order of increase for the
higher denominations§ What are the denominations? Are all de-
t:;)dmlmatlons embraced in the table! How far may they be contin-
u
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g§19. A pracucal exercise will conclude numeration.
What number is produced by combining in one expression
6 tens, 5 units, 7 hundred, and 8 thousand ? by combi-
ning 5 thousand, 3 units, 5 tens, 6 hundred, and 2 tens
of thousands? 4 tens, 8 tens of thousands, 6 units, and 5§
hundred ? 6 hundred, 9 thousand, and 9 units? 3 units,
§ hundred, 7 thousand, and 9 tens of thousands? 2 hun-
dred, 2 hundreds of thousands, and 5 units ? 5 tens, 8 tens
of thousands, and 9 hundred ? 6 thousand, 5 tens, 6 units,

-and 5 million ? 5 tens of millions, and 8 tens of thou-

sands? 6 units, 6 tens, 7 hundred, 8 thousand, 9 tens of
thousands, and 1' million ? 3 million, 3 units, and 8 tens ?:
5 hundreds of thousands, 3 units, and 7 tens ? 7 4 hundred,

- 6 tens of thousands, 8 tens, and 1 unit? 9 units, 3 hun-

¢

dred, 7 tens of thousands, and 9  million? 8 thousand,
6 units, 6 hundreds of thousands, and 7 tens ? 9 tens, 8 hun-
dred, 7 tens of thousands, 9 tens of millions, and 6 units ? 4 hun-
dred, 7 tens, 8 tens of thousands, 5 units, and 7 thousand ?

- The ahove and the preceding exercises of a similar char-
acter, should be written down by the pupil upon the
slate. The more successful way for him to operate will
be, first to write down a table similar to the following,
and then write down the several denominations in their
appropriate places, and fill the intermediate, unoccupied
places with ciphers. Let it be required to write down the
following denominations and determine the number pro-
duced, viz., 7 tens, 8 hundred, 9 tens of thousands, 4 units,
and 9 hundreds of thousands The following is the appro-
priate work —

s
%

19. What is the more successful way of expresing the
givenf
X

Hundreds of Quadrillions.
Hundreds of Trillions.
Tens of Billions.

Billions.

Tens of Millions,

Millions.

Hundreds of Billions.

:
E,
S
:

. Hundreds of Millions.

<o Hundreds of Thousands.
<O Tens of Thousands,

o0 Hundreds,

# Units.

|



18 o ADDITION. '

ADDITION.

§ 20,—1. Addition consists in uniting two or more num-
bers into one.

2. Of numbers representmg particular objects, only those
expressing the same kind of objects can be added so as fo
{orm one pumber. . "

§ 21,—1. The following table of Addmon requires to be
first made perfectly familiar.

2. The addition of any two or more numbers is indi-
cated by the following character, viz., 4 ; that one num-
ber equals another number ; or one set of numbers, another
set of numbers, is indicated by two parallel lines written
thus: =. The character + is read  plus, (meaning more,)
and the character = is read equals

ADDITION TABLE.

14 0= 44 0=

1 24 0= 2 3+ 0= 3 4
14 1= 2 24 1= 3 34+ 1= 4 44 1= &6
14+ 2= 3 24 2= 4 3+ 2= 5 44 2= 6
1+ 3= 4 24 3= 5 34+ 3= 6 44 3= 17
14+ 4= 6§ 24 4= 6 3+ 4= 17 44 4= 8
14 6= 6 24 6= 17 3+ 6= 8 44 65=9
14 6= 7 24 6= 8 34+ 6=9 | 44+ 6=10
14 7= 8 24 7= 9 34 7=10 44 7=11
14 8= 9 24 8=10 34 8=11 44 8=12
14 9=10 24 9=11 34 9=12 | .44 9=13
14-10=11 24-10=12 34-10=13 4410=14
1411=12 24-11=13 3+11=14 44-11=156

1412=13 2412=14 3+12=16 | 4+12=16

- 20. What is addition! What numbers only can be added?! How
is the addition of numbers indicated ! How is the equahty of num-
bers indicated § How is 4 rwd' How is =read !
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6+ 0= 5 64 0= 6 74 0= 17 84 0= 8
54 1= 6 64 1= 17 7+ 1= 8 84 1= 9
54 2= 17 64 2="8 74+ 2= 9 84 2=10
54 3= 8 64+ 3= 9 74+ 3=10 84 3=11
54 4= 9 64 4=10 74+ 4=11 84 4=12
54 5=10 64 5=11 74+ 5=12 84 6=13
54+ 6=11 6+ 6=12 74+ 6=13 84 6=14
54 7=12 64+ 7=13 74 7=14 84 7=16
54+ 8=13 64 8=14 74 8=15 84 8=16
54 9=14 64+ 9=15 74+ 9=16 84 9=17
54+10=15 6410=16 7410=17 8410=18
54+11=16 | 6411=17 74+11=18 8+11=19
64+12=17 6412=18 7+12=19 8412=20
94 0= 9 104 A0=10~ 114 0=11 124 0=12
94- 1=10 104 1=11 114 1=12 124 1=13
94 2=11 104 2=12 114 2=13 124 2=14
94 3=12. | 104 3=13 | 114 3=14 | 124 3=15
94 4=13 104 4=14 | 114 4=156 | 124 4=16
94 5=14 104 6=156 114~ 6=16 124 6=17
94 6=16 104 6=16 114 6=17 124 6=18
94 7=16 104- 7=17 114 7=18 124 7=19
94 8=17 | 104 8=18 | 114 8=19 | 124 8=20
9+ 9=18 | 104 9=19 | 114 9=20 | 124 9=21
94-10=19 104-10=20 114-10=21 124-10=22
94-11=20 104-11=21 11411=22 12411=23
9412=21 |-104-12=22 114-12=23 124-12=24

commencing the sums designed for the slate.

MENTAL ARITHMETIC.

§ 22, Mental Arithmetic consists in performing operations
without slate or pencil, the work being done in the mind.
The following numbers are to be added mentally before

Norz To TracHERS. - Scholars should be drilled on this and the preceding
table till every answer becomes a matter of intuition.

22. In what does mental mt\\mm oonsiet

\
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‘What is the amount of

land 17
1and 3?
1and 27
land 57
land 4°?
land 7?
1and 67
1land 9?
1and 87
1and 117
1and 10?
1 and 127

S5and 17
Sand 3?
‘5and 27
5and 5°?
Sand 4°?
6and 77
6and 6°?
Sand 97
6and 87
5and 11°?
"6and 107
5and 127

dand 17
9and 3?
9and 27
9and 67
9and 47
9and 7?
9and 6°?
9.and 9?
9and 8?
9 and 11?
9 and 10?
9 and 12?

2 and
2 and
2 and
2 and
2 and
2 and
2 and
2 and
2 and

1?

3?

2?

817

2and 11?7
2and 10?
2 and 127

6 and
6 and
6 and
6 and
6 and
6 and
6 and
6 and
6 and

6 and 11? ?
6 and 10?
6vand 12?

10 and
10 and
10 and
10 and
10 and
10 and
10 and
10 and
10 and

1?
3?
2?
5?
4?
7?
6?
9?
8?

10 and 11?7
10 and 10?
10 and 12?7

3 and
3 and
3 and
3 and
3 and
3’and
3 and
3 and
3 and

87

3and 11?
3and 10?
3 and 12?

7 and
7 and
7 and
7 and
7 and
7 and
7 and
7 and
7 and

817

7 and 117
7 and 10?
7 and 12?

11 and

11 and

11 and
11 and
11 and
11 and
11 and
11 and
11 and

1?
3?
2?
57
47
7?
6?
9?
8?

11 and 11°?
11 and 10?
11 and 12?7

4and 17
4and 37
4and 27
4and 57
4and 47
4and 77
4and 6?
4and 9?
4 and 8?
4 and 11°?
4 and 10?
4 and 12°?

8and 1?
8and 37
8and 27
8and 657?
8and 47?
8and 7?
8and 6?7
8and 9°?
8and 87
8and 11?7
8 and 107
8 and 127

12and 1°?
12and 3?7
12 and 2°?
12and 57
12'and 4?
12and 7°?
12and 6°?
12and 9°?
12 and 8?
12 and 11?
12 and 10?
12 and 12?7

N
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23. What is tixe amount of

§ .
1,3,and 2?7 2,7,and3? 5,3,and4? 65,5, and 77
2,3,and 3? 3,6,and4? 7,6,and6? 6,5,and 8°?
3,4,and 67 4,2,a.nd5? 8,4,and 2? 3,8,and 7?
5,1,and 2? 8,3,and2? 5,9,and3? 4,6,and 9?
4,2,and6? 4,6,and 5? 6,7,and4? 6,3,and 87
1,7,and 4? 7,3,and4? 8,1,and7? 1,9,and 7?
3,2,and 5?7 9,4,and 5? 2,4,and 6? 8,4,and 6?
4,5,and3? B8,5,and3? 3,6,and9? 5,4,and 7?
5,7,and 2? 7,8, and2? 65,4,and3? 3,65,and 7?
4,9,and 3? 4,6,and7? 4,2,and7? 6,8,and 3?
8,2,and4? 3,9,and2? 6,4,and 5? 3,7, and 4?
7,3,and 7? 2,9,and 6? 9,3,and4? 4,8, and5?
8,5 and4? 2,5 and8? 6,8 and7? 6,7, and4?
6,2,and4? 3,6,and7? 65,6,and8? 5,8,and 6?
5,3,and5? 4,5,and 8? 4,6,and8? 4,9,and 6?

§ 24,—1. James has 3 cents in one pocket and 4 in an-
other. How ma.ny in both ?

2. George has 4 shillings and finds 3 more" How
many has he now ?

3. An ora.ngeoom 5 oents,a.lemon ‘4 eants. - How much
will both cost ? -
bo:h ’,Susan has 6 apples and Jane has 8. How many have

5. Jane has 6 oranges and Lucy has 9. How many have
they both ?

6. There are 7 cherries in one cluster and 8 in another.
How many in both ?

7. There are 6 scholars in one class and 9 in another.
How many in both ?
bot8h "Edward has 8 cents and George 9. How many have
bo% quseph has 11 marbles and James 8 How many have

th *

10° Samuel caught 8 fishes and Joseph 9. How many
did both catch ?

11. A boy having 10 marbles bought 5. How many did
‘he then have? “
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12. Paid 9 dollars for a coat and 7 dollars for a pair of
boots. How much for both ?

13. Paid 11 dollars for a watch and 6 dollars for a chain.
How much for both ? ‘

14. Paid 9 shillings for one book and 7 for another.
How many shillings for both ?

15. Paid 8 dollais for a coat and. 5 dollars for a hat.
How many dollars for both ?

* 16. Paid 10 cents fox a top and 9 cents for a ball. How
many for both ?

" 17. Paid 7 cents for & speller and 12 cents for a primer.
How many for both ?

18. Paid 9 cents for a reader and 8 cents for a table-book.
How many for both ?

19. James performed 11 sums and George 8. How many
did both perform ?

20. Jane spelled 12 words and missed 5. - How many

-were pronounced to her ?

21. Samuel spelled 8 words and missed 9. How many
were pronounced to him ?

22. Joseph performed 11 sums and Samuel 9. How many
did both perform ?

23. John has 5 apples a.nd gave away 11. How many

“had he at first ?

24. Sold 7 yards of calico and 11 yards of muslin. How
many yards oiy both ?

25. Sold 6 bushels of apples and 9 bushels of potatoes.
How many bushels of both ?

26. Bought '7-acres of land of A., 4 acres of B., and 5
acres of C. How many acres did 1 buy ?

27. Paid 9 dollars for a coat, § dollars for a pair of pan-
taloons, and 3 dollars for a-vest. How much for all ?

28. Charles performed 7 sums on Monday, 8 sums on Tues-
day, and 9 sums on Wednesday. How many in the three
days?

29. James has 9 marbles, John 6, and Peter 8. How
many marbles have they all ?

30. What is the amount of 7, 8, 9, and 5 ?

Nore. Inadding the numbers of the followlng Table, add the 108 only and
plove a cipher on the right of their sum,

-
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§ 25, avpiTION TABLE.— Tens only.

104 0= 10 204 0= 20 304+ 0= 30
104 10= 20 204 10=.30 304 10= 40
104- 20= 30 | 204 20= 40 304 20= &0
104 30= 40 204 30= 50 304 30= 60
104 40= 50 204 40= 60 304 40= 70
104 50= 60 204 50= 70 304 50= 80
104 60= 70 204 60= 80 304 60= 90
104 70= 80 204 70= 90 804 70=100
-104 80= 90 204 80=100 304+ 80=110
104 90=100 204 90=110 304 90=120
104100=110 204-100=120 304100=130
104-110=120 204110=130 304110=140
104+120=130 | 204-120=140 304-120=150
404 0= 40 | 604 0= 50 | 604 O= 60
404 10= 50 504 10= 60 60+ 10= 70
404 20= 60 504 20= 70 604 20= 80
404 30= 70 504+ 30= 80 604 30= 90
404 40= 80 504 40= 90 604+ 40=100
404 50= 90 504+ 50=100 604+ 50=110
404 60=100 504+ 60=110 604 60=120
404- 70=110 504 70=120 604 70=130
404 80=120 504 80=130 604 80=140
404 90=130 604 90=140 604 90=150
40+4-100=140 504100=150 60+4100=160
404-110=150 504-110=160 604-110=170
40+4-120=160 504-120=170 60-4+120=180
704 0= 70 804+ 0= 80 904 0= 90
704 10= 80 804 10= 90 904 10=100
704 20= 90 80+ 20=100 904 20=110
704 30=100 804 30=110 904 30=120
704 40=110 804 40=120 904 40=130
704 50=120 804 650=130 904 50=140
704 60=130 804 60=140 904 60=150
704 70=140 | 804 70=150 904 70=160
704 80=150 804 80=160 | 904 80=170
704 90=160 804+ 90=170 904 90=180
704-100=170 804100=180 90+100=190
704-110=180 80+4110=190 304 110=20
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8§ 26, What is the amount of

10, 30, and
20, 40, and
30, 60, and
60, 30, and
80, 10, and
10, 90, and
80, 10, and
40, 90, and
50, 80, and
60, 20, and
40, 50, and
30, 90, and
- 70, 80, and
30, 90, and
60, 80, and
80, 90, and
20, 90, and

both ?

20?
507
20°?
707
20°?
507
707
20°?
70?
30°?
80°?
407
30°?
707
707
70°?

90?7

§ 27. In combining the following tens, add the figures

only which occupy tens' place, then place a cipher on the
right of the amount.

1. James has 30 cents, a.nd John 20. How many have

80, 70, and
80, 10, and
70, 70, and
80, 40, and
90, 30, and
50,70, and 207
60, 10, and 80?
40, 50, and 110?
60, 60, and 120?
80, 70, and 90?
60, 70, and 100 ?
40, 60, and 90?
60, 40, and 807
50,20, and 90?
50, 90, and 80°?
90, 30, and 110?
30, 80, and 60?

90?
20°?
90°?
507

507

50, 30, and
60, 70, and
70, 90, and
100, 80, and
40, 50, and
80, 30, and
100, 60, and
80, 70, and 50°?
20, 30, and 90°?
100, 60, and 110?
70, 80, and 50°?
60, 10, and 100?
60, 70, and 507
60, 10, and 120°?
70, 30, and 20°?
10, 60, and 90°?
80, 70, and 50?

80?
407
20?
107
20?
10?
307

EIPLANHHON 30=3 tens, and 20=2 tens; and 3 tens
+-2 tens=>5 tens, or 50. (§ 4.)
2. In a certain school there are 30 boys and 10 girls.
How many scholars ?
3. James has 30 mubles and John 20. How many

have both ?

4. If a horse cost 40 dolla.rs, and a cow 20, how many
will both cost ?
6. In one basket there are 60 apples, and 40 in another.

How many in both ?

6. In one basket there are 60 dpples, and 50 in another.

How many in both ?

7. Bought of one man 20 pounds of butter, .of an-

2%, How combine tens
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other 30, and of a third 40. How many pounds did I
buy ?

8. John gave apoormméOcents,Jamel gave him 40
cents, and Joseph 10 cents. How many did they all give
him ?

9. There are three sheepfolds; one of which contains 70
sheep, another 50, and the third 30. How many sheep in
the three folds ? »

10. James has 30 cents, John 90 cents, and William 40
cents. How many have they all ?

11. Of three rolls of ribbon, one contains 10 yards
another 40 yards, and another 60 yards. How many yards
in the three rolls ?

12. Having 70 dollars in my pocket, I borrowed 50 more,
and collected 20 due me. How many had I then?

13. How many are 10, 20, and 30 ? 60, 80, and 90 ?

14. How many are 10, 30, and 50 ? 50, 70, and 30 ?

15. How many are 20, 50, and 60 ? 40, 80, and 20 ?

16. How many are 30, 70, and 50 ? 50, 70, and 70 ?

17. How many are 70, 60, and 20 ? 30, 90, and 70 ?

18. How many are 20, 90, and 50 ? 40, 80, and 90 ?

19. How many are 30, 10, and 80? 50, 10, and 90 ?

20. How many are 50, 80, and 30 ? 60, 20, and 80 ?

21. How many are 90, 10, and 60 ? 30, 30, and 90 ?

22, How many are 70, 40, and 50 ? 40, 70, and 70 ?

23. How many are 60, 70, and 80 ? 50, 70, and 90 ?

24. How many are 70, 80, and 90? 70, 60, and 70 ?

§ 28. In adding the following tens and units, first add
the tens, and then unite the units with the tens. (§7.) If
more than one number of units are given, unite them into one
number ; then join the tens of this number, if any, to the
Pprevious tens. ,

1. A boy has in one of his vest pockets, 20 cents; in the
other, 30 cents; and in a pantaloons pocket, 9 cents. How
many cents has he ?

EXPLARATION. 2 tens +3 tens=5 tens, or 50; and §
tens, or 5049 units=59, Ans. (§ 7.) -

. 28. How combine tens and unitat
- 3
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2.- How many:are  20--cents,' 50 cen'ts, and: 5 cents? * 3.
80 cents, 50 cents, and 8 cents? 4. 40gcents, 70 cenis;
. and 8 cents? 5: 30 centy,"50 ‘cents, and 7 cents ? 6. 80
cents, 60 cents, and 9-cents? 7. 50 cents, 70 ‘cénty, and 6"
cents ?

8. How 'mdny are:60,:30, and7? 9. 26,70, and 8
10..40, 90, and-3? 11. 70,80;arid4? 12.: 60, 90, and
7? 13. 50,70, and 7?

14. If I buy 50 yards of ribbon'of A; 70 yards of B., 6
yards of C., and 8 yards of D., how many yards do I buy?

ExPrLANATION. 50==5 tens, and 70=7 'tens; agdin,
6 ‘units+8 units=14 units, or 1 ten and 4 units’; then 5§
tens+7 tens4-1 ten-4 units=13 tens and’'4 units=134,"
Ahs.

15, If 1 buy a horse for 70 dollars, a saddle for 30 dol-
lars, a harness for 9 dollars, and a bridle for 3 dollars, how
much do the whole cost me ?

16. How' m’any are 10, 20, and 6 ? 5, 9 '8, and 807

17. How'many are 30, 40, and 7 ? 7,1, 6,50, and 60?
18. How many are 50, 60, and 1? 9, 5,4, 0 and 807
19, How many are 70, 80, and 4 ? 7,6, 3,9 90, and 10'?
20, How many are 60, 50, and 9?  90; 8, 50, and 6 ?
21, How' many are 60,30,7,and 5? 5,80,7, ‘and 607
22. How' many are 560,90,9,and 57 9,7, 0 and 707
23. How many are 60, 70,8, and 7? 80,70, 6,3, and 4?
24. How many are 70, 50, 6,and 9? 50, 90, 7 and 87

25. How many are 50, 90, 7,and 7?7 60, 76, 9,and 1?
26._How many are 30,70, 7, and'3? - 8, 70, 9, and 9077

§ 29, To add numbers larger than 10, and not consisting .
of 10s; resolve the given numbers into thé tens and units of |,
which they severally aré composed ; thén unite the tens a.nd
units, as at § 28,

1. Whiat is the arount of 25, 33, and 157 '

ExpPLANATION. 25=2 tens and 5 units ; 33=3 tens and _
3 units ; and 15=1 ten and 5 units ; and 2 tens+3 tens4-
1 ten—6 tenis i alio, § units-}3 umts+5 units=13 umts—-,
1 ten and 3 units; and findlly, 6 tens41 ten+3 units=7
tens-}-3 units=73.

2. What is the amount of 15, 26, and 34 ?

1
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3. What is the amoynt ef 17,.63, andel" -
4. What;stbaamountofm 68, and 42?
5Matm&e amount of .33, 44, and 55 ?

6. Wha.tmtheamountof 28, 56, and 91? '

7. What.is the amount of 43, 59, and 84 ?

8. What is the amount of 52, 67, and 18 ?

9. What is the amount of 37, 48, and 63 ?
10. What s the amount.of 18, 88, and 62 ?
11. Wlmt;sthe a;mquntof 63, 91, and 35 ?
12. What i 18 the amount of 18, 23, 1\\.ml 61°?
13. What is the amount of 19, 36, and 76 ?
14. ‘What js the amount of 26, 54, and 39 ?
15. Whatu the amount of 12, 62, and 72 ?
16. What is the amount of 33, 61, and 79 ?
17. What is the amount of 18, 27, and 67 ?
18. What is the amount of 28, 43, and 58 ?
19. Whatps the amount of 59, 64, and 817

20. What is the amount of 73, 5! 47"
21. What js the amount of 44, 62, a.nd 857

22. How many.aye 13, 85, and 97 ? 7 81,56, and 43 ?
23. How snany are: 27, 69, and 67 ? 44, 55, and 66 ?
24. How many are 39,68, and 79-? -49, 57, and 73 ?
25. How,many are:77, 83, and 69? 66,83, and 47 ?
26. How many. are .83, 59, and 27.? '84,:39, and 66 ?
27. How. many. ave 43, 76, and 66?7 47,81, and 72?7
28. .How.many are 66, 43, and 87.? -22]:569, and 68 ?
29. How many are 99, 21,.and 38:? ‘64, 62,.and 37 ?
30. How many.are 86, 68, and 456? 45,73, and 96 ?

$ 30,—1. How many.are 20, 5,7, 8, and-9?

- Notz. Resolve all numbera lnger 10 into the tena md units of which
are composed, before 33“ the tens and units separately. aad

2. Howmanyare'? 27 6, 6, and 8-?
3. How many are 5, 6,«7,-3,-!11(1 45?
4. How many are 16, 8, 5, 4, and 36 ?
8. Howmxmyares 5, 7 6 and21"
6. Howmanym27 5,4,and 117
7. How many are 1, 5 ) ',_a.n_.d77"

é

80. Into what are numbers to be resolved, efare adding R :
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8. How many are 3, 46, 8,7, and 9?
9. How many are 5, 7, 81 and 15?7
10. How many are 18, 28, 1, 16, and 5 ?
11. How many are 71, 56, 7, 8, and 9?

12. How many are 81, 4, 17, 9, and 12?
13. How many are 15, 6, 9, 8, and 17 ?
14. How many are 9, 8, 7, 6, and 54 ?
15. How many are 16, 17, 8, 9, and 66 ?
16. How many are §, 9, 7, 6, and 57 ?
17. How many are 9, 4, 3, 2, 1, and 85 ?
18. How many are 17 28,33,6,and 9? -
19. How rhany are 83 57,6,5,7 and 8°?
20. How many aré 17, 37, 5, 9, 6, and 7 ?
21. How many are 7, 6, 3, 2, and 30? ~
- 22. How many are 5, 4, 6, 5, and 33 ?
23. How many are 46, 8, 7, 5, and 22 ?
24. How many are 45, 8, 4, 12, and 13 ?
25. How many are 37, 4, §, 7, and 6 ?
26. How many are 12, 13, 6,8 and 4?

29. How many are 4, 6

30. How many are 33, 7, 5, 9

31. How many are 42, 3, 5, 16, and 8 ?

32. How many are 63, 3, 5, 7, and 81 ?

33. How médny are 11, 13,6, 7, and 39 ? -

34. How many are 3, 4, 5, 6, and 78 ?

35. How many are 18, 19,4, 6, 8, and 1?

36. How many are 1, 77 5,6,8 and 4?

37. How many are 3 16, 29, 6,7, and 9°?

38. How many are 42, 61, 6, 7, 8, and 5?
~ 39. How many are 39, 5, 6, 7, 81, and 7?

WRITTEN ARITHMETIC

§ 81, Arithmetic is said to be written when perfbrmed
by the aid of the slate and pencil. Written arithmetic is
employed more especially when the numbers are large.

81. When is arithmetic said to be written! When is written gyith-
metic employed
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SIMPLE ADDITION.

-§.32,—1. Addition consists in collecting several numbers
into a single number, embracing the units, tens, hundreds,
thousands, &c., of the several numbers.

-2. The number obtained by adding several numbers to- .
gether, is called the amount.

7 8. ‘The addition of two or more numbers into one, is ex-
-pressed by the sign -+, called plus. The addition of 5, 19,
“and 8, is thus expressed : 5§+19+8; and when added, the
work is thus expressed : 5+19-48=32.. This operation is
-thus read : 6 plus 19 are 24, and 24 plus 8 are 32. (§ 20.)
4. Only numbers expressing things of the same kind, can
~be joined together, so as to form but one number. If 7 repre-
‘gents a number of apples, and 8 a number of oranges, when
added, their sum will express neither n.pPles nor oranges ;
-for, while it will be composed of 15 units, (1 ten and 5§
units,) 7 of these units will still be apples, and 8 oranges.
‘When two such numbers are joined, their sum simply ex-
presses the numberof objects, without any regard to their kind.

RULE FOR ADDITION.

Write the several numbers with units standing under
-units, tens under tens, hundreds under hundreds, &c.,and
add the several columns of figures separately, commencing
with the right hand. In adding the units, if they
amount to .mere than 10, add the 10s to the column of
10s, setting down the unats only ; in adding the coluwmn
of 10s, add the 10s of that colwmn to the columm
100s ; and in_adding the column of hundreds, add t,

-82. In what does addition consist? What does the number ob-
tained contain f -What is the number obtsined calledt How is ad-
dition sased! What is the sign called§ « How is an operation
read ? t numBrs can be added? Illustrate. When such, num
:bers are joined, what does their sum expresst How write numbers
for addition? . How add the several columns{ If the units amount
to more than 10, what is done? What, if the tens amount to mere
than 10% And the hundreds to more than 101 &c How write
down the amount of each.columni How write down the unit figure
of each column § .

3 .
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10s to the column of 1000s; and so on, to the left-hand
column, of which write down the whole amount.
Notz. The unit figure of the amount of each column must be written down at

the foot of the column, and that one only ; except at the left-kand column, where
the wAole amount must be written down.

§ 83, What is the amount of 2543, 4285, 6456, and 3523 ?

é ‘5 E% I first write down these numbers with
oY 3 g‘ units under units, tens under tens, hundreds
4285 under hundreds, &c., placing wnits first on
‘6 456 the right, with tens next to units, hAun-

3523 dreds next to tens, thousands mext to
— hundreds, &c. I first add the column of
1,6 807 units, and find that the figures of that col-

umn amount to 17=1 ten and 7 units. The 7 units I write
down, and add the 1 ten to the column of tens. I next
add the column of tens, and find that with the 1 ten brought
from the column of units, it amounts to 20 tens, and as this
makes just 2 hundred, and no remainder, I write down a
cipher at the foot of the column of tens, and add 2 to the
column of hundreds. Then adding the column of hundreds,
I find it amounts to 18, including the 2 brought from the
column of tens. Writing down the 8, I add the 1 ten=1
thousand, to the column of thousands, and adding that
column, find the amount to be 16, the whole of which I
write down, this being the last left-hand column.

§ 84,—1. By carefully studying the above example and its
explanation, the nature of addition will be clearly under-
stood. Each column it will be observed, is added separate-
ly, and the right-hand figure of the amount written down,
while its left-hand figure 1s added to the next column. This
is the invariable mode of procedure with each column but
the last ; of this the whole amount is written down.

83. How write down the numbersi Whidh column add firstf
Which figure of the 17 write down, and which carry forward to
the next columni The column of tens amounts to 20, which figure
write down, and which carry forward§ &e.

84. How is each column added? Which of the.amount writ-
ten down? What is done with the left-hand figure? Of which col
ump is the whole amount written down {
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2. The following exercise will familiarize the scholar with
writing down the several amounts of the columns he adds

up.
p3 If a column of figures amounts to 17, which figure do
you write down, and which add to the next column?
Which write down, and which carry forward when the fig-
ures of a column amount to 25? to 33? to 187 to 47? to
59?7 10277 to 35? t046? to 542 1063 ? t0 717 t0 89 ?
to 54? to 967 to 847 to 66? to 28? If the whole
amount of a column be only 7, what is done ? if it be 3 ?
ifitbe5? if 7? if 67 if 4? if 9? if any figure of units
only? Which is written down and wlnch carried forward
to the next column, if a column amounts to 50 ? to 60 ? to
877 10967 t0832t090? t095? t0 767 to 84? to 79?

The scholar will now proceed to add the following sums :

g-) (2) (3.) (4.) (5 ) (6.)
2346 4567 6435 6135 4567 3574
4632 5321 3542 3844 5678 8673

(1) (8) (9) T(10) (1) (12)
5465 4680 65678 4563 66568 5612
4538 1357 6867 6458 7743 3456
3462 9468 2956 4596 5564 7890

(1) - (14) (16)- (16) (17)  (18)
9876 6469 46885 6666 7777 66566
5432 ‘3784 3765 7777 8888 9999
1089 5678 4268 8888 9999 8888
(19.) (20.) (21.) (22.) (23)
8989 5678 24689 39667 45678
7878 6789 34674 45678 12645
6767 9868 95673 98764 63179

(24.) (25.) (26.) (7)) (28)
56789 34653 46808 34756 34567
36671 27966 654327 45683 46964
456636 43637 45678 56394 37156
26547 36871 64361 67548 46271




32 7MMQN
@) B0) (1) (8)  (38)
67890 46789 .64567 756684 45678
70529 38764 43165 31664 66789
.3.4 7156 48 57 3 634' 7~8 42.3;7‘:5;1 N 9 18 7.‘.5 6
63846 .67.569 59674 66340 87564
32593 42678 32268 .67389 32105
- (34 35. © (36)) (8,
@éae%s (4367 834756 1596%;
657657 e 343784 376375
476583 856734 465676 647568
'375967 667788 678794 337594
438754 778844 109630 - 463742
(38.) (39.) (40.) (41.)
665533 456789 875467 5676890
337788 375696 375974  68024%6
667890 268752 6957856 426878
445566 456374 467577 596847
593784 556974 . 845678 456752
389853 913957 -354214 446687
(42.) (43) (44) (45))
866769  784604. 756372 5566477
475674 567435 573856 889900
366745 A67578 467594 . 224466
6563756 675789 663726 337788
786954 456785 463752 666677
875697 766386 543789 345678
(46.) (47) .(48.) (49
847968 876678 673271 563742
746657 375912 375647 467588
467869 374568 = 546678 4656789
107663 287594 676438 205645
456370 5796971 234567 378056
256738 246812 856721 673065

A
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(50.) (61.) (52) (63.)
463785 678904 6 358
576378 35946 87 45657
425927 4567 654 2358
386742 785 2738 5465679
3875609 69 46957 3656667
667788 8 965738 583002

(54.) (65.) (56.) (67.)

600006 ~-777777 837564 893674

591073 666666 903675 7856

36744 888888 678649 864569
7658877 5566666 377967 9123456
766544 444444 4566789 123456
302070 999999 310952 389741
345678 876643 783646 876418

(58.) 59.) - (60.) (61.)
967345 878673 . 998877 123456
387669 566887 556688 654321
456832 467896 998766 98765654
675786 338956 789668 241789

5666717 796319 986676 674139
668866 864231 306097 441122
889989 967564 379618 889944

912

127681 194257 314253 763

S

§ 35, The following sums are to be added in the usual
manner, and also by couplets, triplets, &c., as indicated by
the brackets. The amounts of the first addition by couplets,
triplets, &c., are again to be added in the same manner, till
the whole amount is expressed in a single sum. The two
results may then be compared, and if the work has been -
rightly performed, they will be found exactly to correspond.,
The object of the following sums is to secure extensive
exercise in adding, - ’



84 _ ADDITIGN. .

35764 @

6 3
| = 81442

;gggg }=mm
cibsBl133300
34444 =478262
Teesab=168843
414 =268608
$18981 115265
s1801 =1028018
asest=180240
-4 =209884
e il=119644 -
564758 =g40761) .
68756 =2498717
““85_11842

1023013

The following sums may be added by triplets, as far as
practicable, and also in the ordinary manner, and the results
compared. -

.4) 6.)

) (3
35768 89576 36856 56897
49674 95678 6563874 71256
56978 42754 65874 34678
82567 39786 456678 67895
69568 58964 67594 76667
47639 47699 95678 34567
77669 31978 76657, 87563
83694 42678 59886 42798
54695 59564 38756 95679
38789) 46895 67568 675665
54689 37569 58689 ‘43167
95638) 45678 99786 74787
48675 77869 76968) 86426
37958 44668 '56789L 456785
48769 78956 67896 36789
31153 93196 95674 97531
65331 91957 56767 38758
11355 91573 78989 87669



ABDPTION. 35

The ﬁ)llowing sums may be added by quadryplets:

(6.) (7) (8) . (9.)
| 68756 89578 38756 37856
42786 39567|. 67896 87869
67875 67698 84676 23785
41329 86747 75967 46689
75738 56879 39751 33779
45875 97567| 86769 99887
64375 13456 43678 88776
56867) 67895 95747 77666
956643  456738) - 36867 88575
38379 87654 76968 66554
56787 98765 32759 55443
56873) 67890 98654 44332
87567) 46875 73568 86789
56698 37569 76987 75632
56796 48756 46875 46789
37687) 56789) 87569 98756),
(10) . (ar) .- (12) (18.)
96678) 579346) 875437) 825967
37864] 875648| 675677| 426795
57675} 397586% 459768} 378789
67867| 956428| 387954| 967646]
55886) 107469) 499768) 756789
76678) 766954) 975310) 875679y
5967871 867432| B875678| 967569
567432F 3756755 432167; 578568
678569| 421098 783567| 378967
595873) 675469) 487869) 567898J
678758) 785695) 781695) 891234y
906756] 678108| 327876| 567890
876375% 334455% 673597% 875912}
756958] 667788|. 756789 786467
776688) 991122] 446769) 675846
856745) 334455) 876758) 65987656
987654 667788| 912345| 379876
8756435 990011}, 6789870 546889
765432| 223344| 564321] 678689
645321 77) 468907) 778899




36 _ ADDITION.

(14) (16) © (16.) 17)
578345y ' 786945y 7563867 886644
7756967| 887564| 967563| 997755
659638| 867559| 586756| 6547163
456789( 378196( 789768f 186766(
378967| 486876 321975| 943787
581066] 689753] 687598) 871678
7789567 789564) 567898Y 567834
432187, 567875| 371964| 737856
590321| 367856| 987658| 438975
753109( 749687 3787656 567843[
678676 678175| 674395| 789567
4387656) - 876596] 835676] 387246)
745967) 756783) 567837y 687564)
875674| 456738| 876758| 752786
367856| 356789| 673768| 396678
275968( 756867 886677 .763475(
917664| 667867| 597564| 646874
368749 668893] .568779) 567898]
6466787 721098 378964 759643\
759624 374567| 559876| 378756
538767| _278918| 328107| 897568
486759 992018 917893 776754
956783| 765438| 567890 327867
576837/ . 678912 901768) 567868)

~~

Y
¥

NoTz. It will be remembered that the addition of these sums is to be effected
both by finding the partial amounts as illustrated by operation 1, (§ 35,) and also
by the ord.lnar&dlrect method. The results will in all cases correspond, and thus
form atest of the accuracy of the scholar’s work, while at the same time it affords
him extensive practice in the addition of numbers.

§ 86, Combinations by 10. The process of adding may
often be greatly simplified. It is obvious that when any
number is to be increased by 10 or any number of 10s, its
wunit figure remains unaltered, while that occupying ten’s
place is increased by the given number of 10s. Thus, 67
increased by ten becomes 77; by 2 tens, 87;.and by

86. By adding any number of 10s to a given number is the unit
figure altered? How is the figure in ten's place affected) Illus-
m“. 1 .

-
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3 tens, 97, &c, Honee, in adding, the practiced eye wnll
neadily detest any oo or more symbers. whees combined
units equal ons or more 103, and #dd their amownt by 10s.

The following sums will serve umexereieeofndding
by 10s:

1) (2) 3) “4)
3566745 875691 823567 778864
7643656 236419 287643 332246
938471 9876564 987664 1234566
172639 1234566 1234566 987664
546766 759864 876543 334667
5643564 3561246 2345667 876543
789164 869183 7656432 917342
321946 261927 345678 193768
$63764 345678 654321 817663
547346 766432 456789 293547
973171 546719 345673 756946
137939 564391 7656437 364165
246813 789123 673128 982756
864297 321987 437982 138344
136798 4566789 866771 876843
976312 664321 §44339 2334567
467696 967389 891234 398621
6435614 1563721 219876 712489
186401 666247 626412 542316
924619 423821 431376 §03362

8§87, Combinations by 9.—The le-hand figupe, of any
number composed of twe figures, is made larger by 1, when-
ever that number is increased by 9, while the right-hand
figure is diminished by 1. This ig frue in every case, ¢xcept
when the right-hand figure is 1. When this is the case, the
right-hand figure beeomes 0, and the lefi-hand ore is in-
creased by 1. o

ILLus'rn.umN 27+9=36 ; 36+9=45; 45’+9=54,

Hence what may be done §

87. When any number is increased by 9, how is the left-hand figure
of that mamber affeoted ! wﬂnngmhml ‘What exception?
Dlustrate. . -

4
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&o. Here it is obvious that the additich of 9 to any num:
ber is always productive of a uniform result. Hencé, when:
ever the figures to be added can be formed into combinations
of 9, the wotk is rendered easier by so combining them.

The following sums are given for the apphca.tlon of the
above pnnoxplo

@ . (2) @) C(4)

375463 567361 716456 123456
624536 432638 283543 876543
123456 711223 181712 282374
876543 288776 818287 717625
187916 ' 456781 345678 564374
812083 543218 654321 435625
456861 123456 778811 817161

543138 876543 221188 182838
715611 272427 336644 513172
284388 727572 663355 486827
347954 182735 178257 567686
652045 817264 821742 432313
123456 571632 316185 556713
876543 428367 683814 443286
887711 713518 561781 181728
112288 286481 438218 818276
3765463 567361 716456 123456
624536 432638 283543 876543
123456 711223 181712 282374
876543 288776 818287 717625
546171 356411 571268 567316
433018 - 441285 . 723721 422481
786615 516171 356106 281761
232232 242613 .464712 _ 546116

In this section, add by 9s constantly. A few of the lower
figures in each column do not add by 9s. This is an ar-
rangement necessary to prevent the amounts of several
columns being uniformly the same. Make these sums a
class exercise upon the blackboard—the whole class a.ddmg
audibly, and in uniform movement.



(5.)
337189
662810
731122
268877
445671
554328
7161561
283848
716980
283019
776644
223355
861354
138645
237164
762835
337189
662810
731122
268877
445671
554328

456241.

543828

140710

508376

ADDITION.

*6.) (1)
734618 371653
2656381 628346
345678 181607
654321 818392
713716 345613
286283 654386
567181 734371
432818 265628
713547 7172173
286452 282726
234567 467856
765432 632143
817191 376757
182808 623242
671761 123456
328238 876543
734618 371563
265381 628436
345678 181607
654321 818392
713716 347613
286283 652386
361362 058070
628435 821828
201003 706376
586762 182401

8.
741312
268687
611632
488367
133567
866432
711334
288665
171918
828081
673161
326838
133671
876328
171781
828218
312345
687654
781160
218839
718112
281887
2123456
685655
560360
218476

§ 88,—1. Combinations by 8.—The right-hand figure of
any number consisting ofi two figures becomes less by 2,
whmmnﬂmtmmMumummmﬂbySuduamengm
hand figure be -1 which then becomes 9; while if any
change take place in the left-hand ﬁgnre it becomes greater

2 A change always does take place in the left-hand fig-
ure whenever the right-hand figure is greater than 1.

- 88. When a number by 8,
what change takes place mthe nght-hand figuref What in the left f

‘When does a change take place in the left-hand figuret

of two figures is increased



4 ’ ADBITION
Add the following eombina

1

57%256 ' 7&??32 @gse 14#345

ions
: 811 :
512433 . 123464 677532 721543
776553 567188 753321 832731
112333 321706 135567 3561487
7034083 278167 283163 141516
185485 410721 665735 747372
617152 §21615 117634 457681
271736 567273 771284 431207
334761 334455 351762 345678
554127 554433 837126 §43210 .
137582 711612 37381 715131
751306 177276 351507 173757
517633 313671 676462 345567

371258 578217 212426 843321
417653 122233 713167 706152
471235 776655 175731 182736
263457 226655 123456 765426
625431 662233 765432 123462
130284 9170272 667744 223385
758604 718616 221144 665533
723278 345660 566766 511648
. 165610 843228 322122 377240
165618 343524 ~ 372522 357246 .
622597 248513 616344 831642
831714 478217 942331 670147
146062 255632 012213+ 218741,

'$ 89,—1. Combinations by numbers loss than 8 are per-
haps undesirable. The following, kowever, edmsisting of
numbers above 10, are worthy of attentiom.

2. Combinations by 11.—Each of the figures of any
number of two figures, is ‘made larger by 1, when- that
nwaber is inoreamsed by 11, exoept when the right-hand fig-
ure is 9 : in which ease, the 9 besomes 0 and the lefi-hand
figure is increased by 2.

89. How is each e of sny number of two figures affacted when
mereased by 114 mmp'mt How then affected ! ‘
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. Add the following combinations of 11.

1) @) 3) (4)
5667894 987866 567788 .567845
654327 2343656 564433 654376
456789 7865428 376645 842768
765432 436793 846676 3794563
846743 876543 693745 246864
375478 345678 628476 976357
262729 827262 837483 866789
959492 -394969 384738 356432
356873 637462 667874 2468856
8656348 584769 654347 976336
539286 234567 887766 867788
462935 987654 334455 364433
996877 765432 774666 747890
203163 376343 432709 443967

g 40, Combinations by 12.—When any number of two
figures is increased by 12, the left-hand figure is increased by
1, and the right-hand one by 2. The only exceptions are,
when the right-hand figure is 8, or 9, in which case this figure
becomes 0 or 1, while the left-hand figure is increased by 2.

(1) 2) ) &)
446748 443358 - 834765 976337
886584 . 889974 498567 357995
339765 . 6655644 844336 974743
993567 667788 488997 3568589
339766 7656644 - 876335 944743
993567 667788 456997 388589
993%56 987654 675678 456789
339576 345678 - 657654 8766543
556677 876543 979893 567899
776665 456789 363439 766433

887766 567897 889977 678999
445566 765435 4433556 654333
937643 898759 882536 769988
342946 460647 506577 547682

40. How is the left-hand figure of any nuinber affected when that
number is increased by 12¢ How the right-hand? What exoep-
tions §. How is it then? :

4%

L
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42

§ 41, Combinations by 8s, 98, and 108.~~It will be ob-
, 3,

served that in all these combinations the figures taken by

eou

plets amount to one of these numbers. (See § 88

38.)
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§ 42, Combinations by 9s, 10s, and 11s.—Let the

tly performed by combinations. (See § 36,

work be stric

37, 30,
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ADDITION. 43
(1) @) ‘ 3. 4.)
637456 375678 756384 867667
362643 624321 354726 333444
817564 865643 667890 567896
83645 246378 444329 454324
28394 475961 861667 389756
73626 646238 338442 821345
87569 834567 753186 987664
24532 366664 3478186 223346
78179 B354696 896764 789876
32921 877423 314245 212333
659656 663686 789346 674768
32445 448515 311776 646463
765917 786329 8978617 834567
26414 336891 323232 867433
63696 9634656 579864 912345
46623 238643 431157 188666
38256 868754 868476 768673
728414 3563456 358784 3636548
(. ®.) @) ®)

978763 667788 864376 456789
232448 334422 347643 546432
967487 8687781 915486 667783
234774 844318 284654 464336
876646 567800 978766 747384
346863 464119 227436 264636
786798 . 6374456 123456 776644
888411 584585 987543 445466
B67896 887768 234567 §67891
343225 8234614 885434 443319
467876 786763 646567 869145
6338486 2338458 465643 331964
780087 876678 8984656 9876543
830031 834441 8175644 283466
128456 - 678934 776656 789664
BoOBbS4 B38876 433444 431446
456789 818487 876463 7891233
743332 398544 846768 231876
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§ 48, Combinations of 9s, 10s, 118, and 12s. (§ 86, 37,
89, 40.)—These references should be carefully studied before

performing the sums,

(1) () (3) 4)
875673 891675 9875643 123486
346649 319457 344668 99865456
789223 876198 789123 781967
433889 445934 341896 548143
769642 238418 675654 873845
443678 963894 345667 456367
678922 867639 875466 345678
453188 454693 3368456 876634
789346 789128 789678 987563
531884 431983 642342 2335639
223456 223469 667788 168864
898656 896873 5564343 954146
786475 766434 775676 818357
335847 465678 546546 - 4838685
987654 376673 837664 678346
134657 745638 374668 453866

6. 6.) (D] (8.)
786347 867643 846396 346678
5468456 364478 465634 667463
4376176 675674 756783 789654
694354 644648 4645637 533467
876543 759638 867567 875676
3465669 551563 4545656 437446
191827 875437 678134 876643
939384 356665 644996 445666
678915 785639 467569 376675
454386 6547693 565443 954465
786643 786498 656677 867566 -
446678 345632 4463456 454463
964759 868156 786567 3786456
337463 363954 5434656 854656
864678 786954 789167 786769
4675564 545356 543935 346671




§ 44, In edding the fllowing sums, exre should be taken
to unite them by combinations as far as practicable. The
labor of ad dmgmh‘l)emuchdmmhed. when this process

45

is once made
(1.) 6) s (1)
678564 345678 678966 678675
347564 667896 786546 6678656
637156 678567 "876107 467786
8694367 345678 836796 6378956
667788 678678 437896 667788
446756 456789 546783 991122
345678 346784 §98376 334455
456789 378917 456789 667788
678564 9863466 988664 901234
367180 786789 327666 567890
786766 786798 971836 478643
987654 4683867 186467 678954
321067 987642 336781 378645
8987656 671986 466786 678676
432168 786781 785678 567839
567891 . 426808 336981 678546
5. 6. 7. 8.
68&&73 78gg95 87%&98 67 367
567891 467679 954676 863845
346789 567688 8766717 786785
475678 786764 786394 467863
678745 466879 806743 678163
567867 648697 786766 789109
786467 967876 867866 813461
976767 867567 786756 786967
872637 378716 967867 467869
866746 956786 410763 678346
567376 764376 456789 961075
678997 769378 567890 467845
374769 123405 678901 568716
786369 234560 789012 735678
817636 304567 899123 4687563
7566309 450708 901234 T87159
[J



46 ADDITION.

BUSINESS APPLICATION OF ADDITION.

§ 45, Addition is employed in business transactions, to
find the total value, weight, measure, or other numerical
valuation of any specified number of objects, each object
possessing its own specific value. ‘

In writing down the numbers tq be added into ome,
especial care must be taken Zo place units under units, tens
wnder tens, hundreds under hundreds, &-c.

. 1. If an orchard contain 384 apple-trees, 263 pear-trees,
782 peach-trees, and 179 plum-trees, how many trees are
there in the orchard ?
OPERATION, -

3 8 4=apple.

2 6 3=pear.

7 8 2=peach.

17 9=plum.

1 6 0 8=amount of all the trees in the orchard.

Just such is the operation in every case ;—we take the
numbers expressing the different objects, and write them
under each other, and then commencing with the right-
hand colwmn, we add the given numbers together, so as to
make a single number express all the units, tens, §c., of
the several given numbers. .

2. A bookseller has 1678 geographies, 8789 histories,
1378 grammars, 6789 arithmetics, 3796 testaments, and
8793 miscellaneous books. How many books has he in his
store ? . Ans. 31223 books.

3. In the year 1837 there emigrated to America from
England, 36796 men, women, and children; from Scotland,
3524 ; and from Ireland, 56334. How many came to this
country from those three countries ? "Ans. 96654.

4. In the year 1842 the value of the exports from the
state of Maine was $1018269; from New Hampshire,
$20979 ; from Vermont, $305150; from Massachusetts,
$10186261 ; from Connecticut, $518210 ; and from Rhode

14

45, For what is addition employed? What care must be taken?
‘What do we write down in every case of addition} Where do we
commence adding? * What do we do® R
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Island, $206989. What was the value of the exports of
these six New England states for that year ?
: Ans. $12256858.

Bemreful in writing down these sums to place units under units,
tens under tens, &c.

5. The value of imports of the same states for the same -
year was, of Maine, $628762 ; of New Hampshire, $23921 ;
of Vermont, $404617; of Massachusetts, $16513858; of
Connecticut, $277072; and of Rhode Island, $274534.
‘What was the value of all the imports of these states ?

Ans. $18122764.

6. The amount of shipping for the same states during
the same year, was for Maine, 281930 tons; New Hamp-
shire, 23921 tons; Vermont, 4343 tons; Massachusetts,
494895 ; Connecticut, 67749 ; and Rhode Island, 47243,

. What was their total tonnage ? Ans. 920081 tons.

7. The exports for the same year for New York, were
$34264080 ; for New Jersey, $16076 ; for Pennsylvania,
$6820145 ; for Delaware, 37001 ; Maryland, $5768768;
District of Columbia, $753923; Virginia, $4778220.
What was the united value of exports from these states ?

T Ans. $52438213.

8. The imports for the same states and year, were for
New York, $60440750; for New Jersey, $19209; for
Pennsylvania, $8464882; for Delaware, $802 ; Maryland,
$4910746 ; District of Columbia, $119852 ; and Virginia,
$545085. What was the umited value of the imports of
these states ? ’ Ans. $74501326.

9. The shipping for these states was, for N. York, 518133
tons; New Jersey, 60742 tons; Pennsylvania, 113569 tons;
Delaware, 10396 tons; Maryland, 106856 tons; District of
Columbia, 17711 tons; Virginia, 47536 tons. A What was
their total tonnage? - Ans. 874943 tons.

10. The exports for North Carolina, for the year 1842,
amounted to the sum of $387484 ; 8. Carolina, $10036769;
Georgia, $6862959; Alabama, $12854694; Louisiana,

What are jmports! (See dictionary.) What are cxports? (See
dictionary.) ‘

N
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$34236936 ; Ohio, $991954 ; Miehigan, $262229 ; Flori-
- da, 1858850. Reguired the totalivalue of their exports.
' Ans. $67391875.
11. Required the total amount of imports for the same
states, that for North Carolina being $262532 ; for South
Carolina, $2058870 ; for Georgia, $491428; for Alabama,
$5746561; Louisiana, $10673190; Ohio, $4915; Michigan,
$138610 ; Florida, $190728. - Ans. $14384924.
12. Required the total amount of tonnage for the same
states, that of North Carolina being 31682 tons ; for South
Carolina, 23469 tons ; for Georgia, 16536 tens ; Alabama,
14577 tons ; Louisiana, 144128 tons; Ohio, 24830 tons;
Michigan, 12323 tons ; Florida, 7288 tons.
. Ans. 274833 tons.
13. What was the total value of the exports from all the
states for the year 1842 ? (Unite the answers of sums 4, 7,
and 10.) .Ans. $132085946. What the total value of im-
ports? (Sums 5, 8, 11.) Ans. $107009014. Also, their
total amount of tonnage ? (Sums 6, 9, 12.)
: Ans. 2069857 tons.
14. The population of Maine in 1840, was 502000 ; of
New Hampshire, 284574 ; of Yermont, 292000 ; of Massa-
ehusetts, 737699 ; of Rhode Island, 108830 ; and of Con-
necticut, 309978. Reguired the total population of all
these states. Ans. 2235081,
15. At the same date the population of New York was
2428921, New Jersey, 373306; Pennsylvania, 1724023;
Delaware, 78065; Maryland, 470000 ; Virginia, 1239797 ;
District of Columbia, 43712. Required the total popula-
tion of these states. Ans. 6357824.
16. Required the total_population of the following states
" at the same date, that of each being as follows :—viz., of
North Carolina, 753419; of South Carclina,” §94398 :
Georgia, 691392; of Alabama, 590766; of Misaissippi.
375651 ; Louisiana, 362411 ; Arkansas, 97574 ; of Ten-
nessee, 829210 ; and of Kentucky, 779828.
i . " Ans. 5064639.
17. The total population of the following states at the
above date is also required ; that of Ohio being 1519464 ;
of Michigan, 212267; of Indiana, 685866; of Illinais,
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476183 ; of Missouri, 339702; of Florida, 54477; of
‘Wisconsin, 30945 ; and of Iowa, 43112, .
_ Ans. 3362016.
18. What is the total population of all‘ the states men-
tioned in the four preceding sums? Ans. 17019560
19. How many square miles are there in the New En-
gland states, that of Maine being 33000; New Hamp-
shire, 9500 ; Vermont, 10000; Massachusetts, 7800 ;
Rhode Island, 1451 ; and Connecticut, 4800 ?
. Ans. 66551.
20. How many square miles in the following states, there
being in New'York, 46220 ; New Jersey, 7948 ; Pennsyl-
vania, 46216 ; Delaware, 2068 ; Maryland, 10755; and
Virginia, 657007 _ Ans. 178906.
- 21. What is the united extent of the following states ;
their individual extent being as follows :—Michigan, 60537
square miles; Ohio, 40500; Indiana, 36626 ; Kentucky,
40023 ; Tennessee, 41752; Arkansas, 54617 ; Missouri,
70050 ; Ilkimois, 56506 ; Iowa, 173786 ; and Wisconsin,
92930 ? . Ans. 666327. -
22. There are in the libraries of Bowdoin College, 255690
volumes ; in"thé libraries of Waterville- College, 8,100 vol-
umes ; in those of Dartmouth College, 16500 volumes; of Ver-
mont University, 10000 volumes; of Middlebury College,
70564 volumes ; of Norwich University, 1032 volumes; of
Harvard University, 82000 volumes; of Williams’ College,
9643 volumes; of Amherst College, 16000 volumes ;
College of the Holy Croes, 4220 volumes; of Brown’s Uni-
versity, 27520 volumes ; of Yale College, 47700 volumes’;
of Trinity College, 9000 volumes; and of the Wesleyan
University, 11123. These colleges are all located in the
New England states. How many volumes are there then
in all the colleges of New England? Ang. 275482,
23. Maine has a school fund of $350000; Massachu:
seits, of $850767; Rhode Island, of $51300; Connecti-

Can the scholar ascértain in which of the New England states
each of these colleges is situated? What is a school fund! .Ana.
Money drawing interest, which interest is appropriafed to the support ™
of common schoola, The character ($) is placed before figures whea
they represent dollafal - - 7%
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cut, of $2077641; New York, of $6491803; New JFer-
sey, of $369278; Delaware, of $225000; YVirginia, of
$1488261; Georgia, $262300; Alabama, $1215381;
Tennessee, $1346068; Kentucky, $1221819; Ohio,
$1566931; Michigan, $500000; Indiana, $2195149;
Missouri, $575668 ; and Iowa., $132909. The other states
have no school fund ‘What is the amount of school funds
owned by these several states ? Ans. $20920275.
24.-How much Banking Capital has the State of New
Hampshire, the following being the capital belonging to the
several Banks of the State, viz. : Amoskeag Bank, $100000 ;
Ashuelot Bank, $100000 ; Belknap County Bank, $50000 ;
Cheshire Bank $100000 Claremont Bank, $60000;
Connecticut River Bank, $90000 Den'y Bank $20000;
Dover Bank, $75000; Gramte Ba.nk $100000; Great
Falls Bank, $100000; Lancaster Bank, $50000 ; Lebanon
Bank, $100000 ; Manchester Bank, $100000 ; Mechanics’-
Bank, $100000 ; Merrimack Co. Bank, $80000 ; Mechan-
ic’'s and Trader's Bank, $110000; New Ipswich Bank,
$100000; Nashua Bank, $100000; Piscataqua Exchange.
Bank, $200000 Rochester Bank, $100000 Rockingham
Bank, $143000 Strafford Bank, $100000 ; and Winches-
ter Ba.nk $1'00000 ? Am $2178000.
25. There were exported from the United States during
the year 1847, products of the sea, amounting to the follow-
ing sums, viz.: dried codfish, $669629 ; pickled fish of
various kinds, $136221 whale and ﬁsh oils, $1070659 ;
spermaceti oil, $738456; whalebone, ' $671601 ; aud
" spermaceti candles, $191467. What was the total value-
of these products ? Ans. $3478033.
26. The following are the exports of the sea from the.
United States for the year 1848, viz. : dried fish, $609482;
pickled fish, $109315; whale and fish oils, $552388;
spermaceti 011 $208832 whalebone, $314107 ; sperma-
ceti candles, $186839. Required the total amount of these
exports. Ans. $1980963.
27. The following sums show the exports of the forest
during the year 1847, viz.: of skins and furs, $747145 ; of
ginseng, $64466 ; of staves, shingles, boards, and hewn tim-
ber, $1849911; of other lumber, $342781; of masts
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and spars, $23270; of bark and dye-wood, $95355; of
wooden x'na.nufa.ctures, $1495924 ; of naval stores, tar,
pitch, rosin, and turpentine, $759221; of ashes, pot and
pearl $618000. Required the total value of these exports.
Ans. $5996073.
28. The following sums show the value of the exports of
the forest for the year 1848, viz. : of skins and furs, $607780 ;
" gingeng, $162647 ; staves, shmgles, boards, and hewn tim-
ber, $2429863 ; other lumber, $283433 ; masts and spars,
$129760 ; bark and dye-wood, $184126; wooden man-
ufactures, $2042694; tar, pitch, rosin, and turpentine,
$752303 ; pot and pearl ashes, $466477. What is the
total value of the exports of the forest for the year 1848 ?
4 Ans. $7059083.
29. Exports of animal produects for the year 1847, viz.:
of beef, tallow, hides, and horned cattle, $2434003 ; of but-
ter and cheese, $1741770 ; pork, bacon, lard, and live hogs,
$6630842 ; horses and mules, $277359 ; sheep, $29100 ; and
-wool, $89460. To what did the exports of animal products
amount ? Ans. $11202534.
30. The exports of animal products for-the year 1848
were as follows, viz. : beef, tallow, hides, and horned cattle,
$1905341; butter and cheese, $1361668; pork, bacon,
lard, and live hogs, $9003272 ; horses and mules, $190295 ;
sheep, $20823 ; wool, $57497. Required the total value.
Ans. $12538896.
31. The following are the vegetable exports for the year
1847, viz.: wheat, $6049350 ; flour, $26133811; Indian
corn, $14395212; Indian meal, $4301334; rye meal,
$2256502; rye, oats, and other small grain and pulse,
$1600962; ship bread, $556266; potatoes, $109062 ;
apples, $92961 ; rice, $3605896. Required the total value
of vegetables exported that year. Ans. $67070356.
32. The same exports for the year 1848 were as fol-
" lows : wheat, $2669175 ; flour, $13194109 ; Indian corn,
$3837483 ; Indian meal, $1807601 ; rye meal, $174566 ;
rye, oats, an‘d other small grain, $376572; ship bread,
$619096 ; potatoes, $86277 ; apples, $88944; rice,
-$2331824. Required the total value of vegetable exports
for the year 1848. A TR\RINN

!

4
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33. What is the value of the following vegetablapxod
ucts exported duging the year 1847, wviz.: tobaceo,
$7242086; cotton, $53415848 ; .flax-seed, $1346 :haps,
$150654 ; brown sugar, $25483 ; and indigo, $10 7

Ans. $60835427.

34. The exports of the same articles.for the year 1848
were as follows : tobacco, $7551122; cotton, $61998294 ;
hemp, $27657 ; flax-seed, $1584; hops, $17671; brown
sugar, $8891 ; 1nd|go, $1100. Reqmred their total value.

Ans. $69606319.

35. Required the total value of the:fouowmg amounts of
manufactured articles exported in the year 1847, viz.:
soap and tallow candles, $606798 ; leather boots and shoes,
$243816 ; household furniture, $225700 ; coaches and carri-
ages, $75369; hats, $59536; saddlery, $13102; wax,
$161527 ; spirits from grain, $67781 beer, ale, porter, and
cider, 3681 14 ; snuff and tobacco, 3658950 linseed oil
and spirits of turpentme, $498110; and cordage, $27064.
] Ans. $2705857.

36. The following is the value of the same articles .ex-
ported in 1848, Required their total value. .Soap and tal-
low candles, $670223 ; leather boots .and shoes, $194095 ;
household furniture, $297358 coaches - and carriages,
$89963 ; hats, $55493 saddlew, $27435 ; wax, $1345677 ;
spirits from grain, $90957 beer, ale, porter, and clder,
$78071 ; enuff and tobacco, $668345; linseed oil and
spirits of turpentine, $331404 ; and cordage, $29911.

Ans. $2567832.

37. What is the total value of the followmg p.rtlcles ex-
ported during the year 1847, viz.: pig and bar iron, and
uails, $168817 ; iron ca.stings, $68889 ; all manufactures
of iron, $929778 ; spirits from molasses, $293609 ; refined
“sugar, $124824; chocolate, $1653 ; .gunpowder, $88397
2opper and brass, $64980 ; and medxcma.l drugs, $165793 ? ?

Ans. $1906740.

38. The following are the several values of the same
articles exported during the year 1848, viz.: pig and bar
iron, and nails, $154036; iron castings, $83188 iron
manufactures, $1022408 ; reﬁned sugar, $253900 ; chow-
late, $2207; gunpowder, $125263 ; capper and brass,
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" $61468 ; spirits ffom molasses, $269467 ; medicinal drugs,
$210581. Required the total value. Ans. $2182518.
39. During the year 1847, there were exported the fol-
lowing manufactured a.rtlcles, viz.: printed and colored
cotton fabrics, $281320 ; white do., $3345902 ; nankeen,
$8794 ; twist, yarn, and thread, $108132 other manufac-
tures of cotton, $338375; also manufactures of flax and
hemp, $5305; cloth and thread $477 ; wearing apparel,
$47101 ; combs and buttons, $17026 brushes, $2967.
Required their total value. Ans. $4155399.
40. The same articles were exported during the year
1848, to the following amounts. Printed and colored cotton
fabncs, $351169 ; white cotton fabrics, $4866559 ; nan-
keen, $2365; tw1st yarn, and thread, $170633; other
manufactures of cotton, $327479 ; manufactures of flax
and hemp, $6218; cloth and thread, $495; wearing ap-
arel, $574834; combs and buttons, $16461; brushes,
I812160 Reqmred the total value. Ans. $6318373.
41. The following articles are enumerated amopg the ar-
ticles exported during the year 1847, with their several val-
ues, viz. : billiard tables and apparatus, $615 ; umbrellas and
parasols, $2150 ; leather and morocco skins, $29856 ; fire-
engines and apparatus, $3443 ; printing presses and type,
$17431 ; musical instruments, $16997 ; books and maps,
$44751 ; paper and stationery, $88731 ; paints and var-
nish, $54116. Required their total value. )
) Ans. $258089.
42. The same articles were exported during the year
1848 to the following amounts, viz. : billiard tables, $12;
umbrellas and parasols, $2916 ; leather and morocco skms,
$16483 ; fire-engines and appatatus, $7686 ; printing
Ppresses and type, $30403 ; musical’ instruments, $88508 ;
books and maps, $75193 ; paper and stationery, $78507 ;
paints and varnish, $60739 Required their total value.
Ans. $350447.
43. The value of exports for the year 1847 of the fol-
lowing articles, was: of vinegar, $9526; earthen and
stone ware, $4758; manufactures of glass, $71155 ; tin,
$6363 ; pewter and lead, $13694; marble and stone,
$]1220 gold and silver, and go'd-lcaf, $A20R -, g and, &
A 5%
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ver coin, $62620 ; artificial lowers and jewelry, $3126 ; mo-
Jasses, $26959. What was their total valuel?
: Ans. $213689.
44. The same articles were exported during the year
1848 to the following amounts, viz.: vinegar, $13920;
earthen and stone ware, $8512; glass manufactures,
$76007 ; tin, $12353 ; pewter and lead, $7739 ; marble
and stone, $22466; gold and silver, and gold-leaf, $6241 ;
gold and silver coin, $2700412 ; artificial flowers and jew-
elry, $11217 ; molasses, $5563. Required their total value.
R ) Ans. $2864430.
45. The value of exports for the year 1847 of the follow-
ing articles, was:' of frunks, $5270; brick and lime,
$17623 ; salt, $42333; lead, $124081; variqus manufac-
tured articles, $1108984 ; other articles, $1199276 ; gov-
ernment stores to the army from New York, $326800.
Required their total value. . . Ans. $2824367.
46. During the year 1848, the exports of the same ar-
ticles, were : of trunks, $6126; brick and lime, $24174;
salt, $73274 ; lead, $84278; coal, $47112; ice, $75547;
various manufactured articles, $1T57828; other articles,
$851383. Required their total value. Ans. $2299722.
47. Required the total value of exports for the year 1847.
(Add together the answers of sums 25, 27, 29, 31, 33, 35,
37, 39, 41, 43, and 45.)  Ans. $160646564.

— @ e

SUBTRACTION.

§ 48,—1. Subtraction consists in taking one number from
another number so as to find the difference between them. .
2. The subtraction of one number from ancther is ex-
pressed by a short horizontal line (—) placed between the
two numbers, and implying that the number placed on the
right is to he taken from the one on the left ;—thus the sub-
traction of 6 from 13 is expressed as follows: 13—6=7.

7

46. What is subtraction! How is subtraction Wd! ‘ WIM
does it imply } .
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§ 47, sUBTRACTION TaLE.— Units only.

1 taken | 2 taken 3 taken ° 4 taken
from 1= 0 | from 2= 0 | froom 3= 0 | from 4= 0
2= 1 3=1 4= 1 5= 1
3= 2 4= 2 b= 2 6= 2
T 4= 3 5= 3 6= 3 7= 3
6= 4 6= 4 =4 8|= 4
6=56| , 7= 5 8= 5 9= §
7= 6 8= 6 . 9= 6 10= 6
8= 7 9= 7 10= 7 11= 7
9= 8 10= 8 11= 8 12= 8
10= 9 11= 9 12= 9 13= 9
11=10 12=10 13=10 14=10

5 taken | 6 taken 7 taken 8 taken
from 5= 0 | ftom 6= 0 | from 7= 0 | from 8= 0
. 6= 1. 7= 1 8= 1 =1
7= 2 = 2 = 2 10= 2
8= 3 =3 10= 11= 3
9= 4 10=: 4 11= 12= ¢4
10= § 11= 5 12= § 13= §
11= 6 12= 6 18= 6 4= 6
12= 7 13= 7 14= 16= 9
13= 8 14= 8 1§= 16= 8
14= 9 15= 9 16= 9 17= 9
16=10 16=10 17=10 18=19

9 taken | 10 taken 11 taken 12 taken .

from 9= 0 | from 10= 0 | from 11= 0 | from 12= 0
10= 1, 11=1 12=1 13=1
11= 2 12= 2 13= 2 14= 2
12= 8 13= 3 14= 3 16= 38
13= 4 14= 4 16= 4 16= 4
14= 5 16= 6 16= & 17= 6
15= 6 16="6 17= 6 18= 6
16= 7 17= 17 18= 7 19= 1%
17= 8 18= 8 19= 8 20= 8
18= 9 19= 9 20= 9 2= 9
19=10 20=10 21=10 22=10
20=11 21=11 22=1\1 BVy=\\
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§ 48, MENTAL EXERCISES IN SUBTRACTION.

1 from 1 —wha.t" 5 from 5—what" 9fmm 9=what ?

1 ¢« = « 5 ¢« 7= 9 11= «

1 (13 2_ [y 5 Y] 6_ 13 9 113 10__ “«

1 « 6___ €« 5 €« 9= {3 9 [ 13= 43

1 T« 4= ‘e 5 « 8= « 9 « 19— «

1 ¢« 7= [T 5 « 11= “« 9 “« 15= «

1 ¢« 6= € 5 « 10= “« 9 6« 14—= «

1 ¢« 9= 11 5 113 13= “« 9 13 17= 3

1 « 8= 113 5 13 ]2= 13 9 [ 16= €«

2 from 2=what?{ 6 from G—Wha.t" 10 from 10—-what"

2 « 4= « 6 “« 8= 10 ¢« 12=

2 33 3= " 6 € 7_ {3 10 1 11= «

2 « 6= ¢ 6 ¢ 10= « 10 ¢ 14=

2 ,u 5= « 6 " 9= ¢ 10 . 13= «

2 « 8= ¢ 6 ¢ 12= “« 10 ¢ 16= ¢

2 « T= « 6 ¢ 11= « 10 ¢ 15= ¢
. 2 €« 10= “ 6 €« 14= ¢ 10 €« 18= “®

2 6« 9= “« 6 ’u 13= u 10 113 17_: “«

3 from 3=what?| 7 from 7=what?| 11 from 11=what?

3 “ 5= 6« 7 33 9= “« 11 [ 13= “

3 “ 4= ¢ 7 €« 8= ““ 11 ¢ 12= ¢,

g « T= « 7 f‘ 11= 11 [ 16= «

g « 6= ¢ 7 «-10= “« 11 ¢ 14= «

g « 9= « 7 € 18= & 11 ¢ 17= «

3 [ 8= {3 7 @ 12= [ 11 [ 16_.___ [

3 & 11= « 7 €« 15= “« 11 ¢« 19= ]

3 “« 10_ [ 7 113 14__: 3 11 €« 18= 3

4from 4—wha.t” 8from 8=what?| 12from 12=what?

4 6= 8 ¢ 10= « [12 “ 14= “

4 [ 5_ ¢ 8 “ 9= 6 12 “ 13= ““

4 [{j 8___. € ) 8 13 12= “« 12 “« 16= €

4 3 7= € 8 3 11= " 12 e 15= 3

4 ““ 10= €« . 8 113 14= 6 12 [ 18= (1

4 9=« 8 4 18= « 12 ¢ 17= ]

4 “ 12= “« 8 13 16= " 12 4 20= (1)
i “ Jl= y 8 6" 15= € 12 33 19= “«

T
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§:49,—1. Mary had 5 books, and gave away 2. How
many had she left ?

2. James had®6 apples, and gave away 3. How many
had he left ?

3. Susan had 7 oranges, and gave away 4. How many
hwd she left ?

. Robert had 9 penmes, and spent 6 of them How
many had he left ?

5. William had 11 cents, and gave 7 for a book. How
many had he left ?

6. John had 13 marbles, and lost 6 of them. How many
had he left?

7. Robert picked 11 apples from a branch of an apple-
tree containing 16 apples. How many did he leave ?

8. James i8 17 years old, and Samuel 8. How many
years is James older than Samuel ?

9. A man bought a cow for 12 dollmu and sold her for
18. How many dollars did he
. f:g A man having 17 sheep sold 7 How many had he

e

11. A boy having 21 cents spent 12. How many had
he left?

12. Paid $17 for a coat, and $8 for a pair of pantaloons.
How many more dollars did I pay for my coat than for my
pantaloons ?

13. A man bought 3 barrels of flour for $18, and sold
one of them for $7. What did the two remaining ban'els
cost him?

‘14. 15 less 7 are how many? 24 less 12 are how many?

16. 13 less 8 are how many? 18 less 9 are how many"

16. 17 less 9 are how many? 19 less 7 are how many?

17. 19 less 11 are how many? 17 less 8 are how many ?

18. 16 less 7 are how many? 16 less 4 are how many ?

19. 21 less 9 are how many? 13 less 8 are how many ?

20. 22 less 11 are how many? 11 less 8 are how many"

21. 18 less 12 are how many? 20 less 41 are how many?

§ 50, In subtracting the following 10s, subtract the fig-
ure occupying the tens' place only, and write a cipher on
the right of the reswlt,
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1. James having 40‘oents, spent 20 cents. How many
had he left ?

ExpLaNATION. 40=4 tens, and 20= 2% tens ; and 4 tens

—2 tens=2 tens=20.

N O WD

. 30—10 are how many?
. 50—30 are how many 7™~
. 40—10 are how many?
. 70—40 are how many?
. 60—30 are how many"

. 80—50 are how many?

70—20 are how mt:ny?
60—40 are how many?
90—50 are how many?
50—10 are how many?
70—60 are how many?
90—70 are how many ?

If the larger of the two numbers consists of tens and units
both, while the smaller consists of tens only, their difference
is found by subtracting the tens of the smaller nwmber from
“the tens of the larger number, and writing the units of the
larger number on the right of the difference.

" 8. A man having 36 sheep, sold 20 of them. How many
had he left ?

ExpLANATION. 36=3 tens and 6 units, and 20 units=2
tens, and 2 tens from 3 tens=1 ten, and 1 ten and 6 units
=16, Ans.

9. 46—20 are how many?
. 39—10 are how many?
. 64—30 are how many?
63—20 are how many?,
. 76—60 are how many?
. 85—60 are how many? 49—10 are how ma.ny
. 67—40 are how many? 66—50 are how many?

‘When both numbers -consist of wnits and tens, take units
Jrom units and tens from tens. If, however, the unit fig-
ure of the smaller number is greater than that of the larger
number, take that unit figure from 10, and add the differ-
ence to the unit figure of the larger number ; then dimin-
ish the 108 of the burger number by 1 more than the 10s
of the smaller number.

19—10 are how many?
71—60 are how ma.ny"
83—30 are how ma.ny
6§7—20 are how many
87—560 are how many

50. What is the direction for subtracting tenst What is the rule
for subtracting tens only from tensand units? What is the rule when
both numbers consist of units and tenst
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16. From 43 take 17.

EXPLANATION. 7 units cannot be taken from 3 units;
therefore, take 7 from 10, and to the 3 left, add the 3 in the
larger number; 43. This gives 6 as the unit figure of the
answer. Then increase the 1 ten of the smaller number,
17, by 1, making it 2, and take the 2 from the 4 tens of the
larger number. The difference is 2 tens. Then, on the
right of this, place the 6 units, and the true difference is
obtained, viz. 26.

17. From 51 take 23. 25. From 93 take 58.
18. From 57 take 19. 26. From 87 take 67.
19. From 83 take 55. 27. From 73 take 68.
20. From 67 take 25. 28. From 69 take 33.
21. From 83 take 52. 29. From 88 take 79.
-22. From 71 take 56. 30. From 73 take 54.
23. From 85 take 38. ° 31. From 29 take 13.
24. From 29 take 14. 32. From 56 take 47.

SIMPLE SUBTRACTION, written.

§ 51.,—1. It is obvieus from the definition of subtraction,
(8 46,) that only two numbers can be employed in the oper-
ation, one of which is to be taken from, or out of, the other.
The one to be taken from the other is called the subtrahend,
and that from which the subtrahend is taken is called the
;t:':mend, while the number obtained is called the remain-

2. Figures can be subtracted one from another when they
represent numbers merely. 1f, however, they are employed
to express definite kinds of objects, they can de subtracted
only when both represent the same kind of objects ; that is,
bushels can be taken from bushels, dollars from dollars, &e. ;
but bushels cannot be taken from dollars.

51. What is subtraction? (8 46.) How many numbers employed?
What is the one called! What, the other? What the number ob-
tained? When can figures be subtracted! When, if they express
definite objects !



RULE FOR §UBTRACTION.

Wirite: down the two numbers, the smaller unidér the
larger, placing wnits -under umsts, and-tens: under tens,
and take each lower figure from that standing directly
above 5. Whenever the: lower figure is'larger than that
above it, take that lower figure from 10, and to the differ:
ence add the upper figure, remembering always; whenever
an upper figure is increased by 10, that the next loweyr
JSigure must be mcreased by 1, before it ts takew: fromy the
JSigure above it.

After the sum- m'porfarmd, the aceuracy of the operation
18 tested by adding the remainder to the subtrahend; when,
if the work has been accurately performed, the sum of the
two will be the minuend.

1. From 8567 take 3425.

PERFORMED.
Minuend 86 67 larger number.
Subtrahend 3 4 2 5 smaller number.
Remainder 5142

For this example no explanation is needed, each figure of
the subtrahend being taken dn'ectly from the figure of the
minuend standing. above it.

2. From 7328 take 4167.
PERTORMED,
7 3 2 8=min.
416 7=sudb.
316 1=rem.

EXPLANATION. Taking 7 units from 8 units, 1 unit wﬂl
remain, which is written down at the foot of the units’
column. But 6 tens cannot be taken from 2 tens; we
therefore take it from 10 tens, and to the remainder, 4 tens,
wo add the 2 tens of the minuend, and thus obtain 6 tens
to be placed at the foot of the tens’ column. - To compen-
sate for the 10 we assumed in subtracting the tens, we add
1 to the 1 hundred of the subtrahend, thus making it 2, and
subtract the 2 from the 3 hundred of ‘the minuend, and ob-

/e

Repeat the rule. How is the accuracy of the work tested
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tsin ® remaiader of 1 bundred for the remaiader. Lastly,
we subtract the 4 thousand of the subtrahend from the 7
thousand of the mipuend, and obtain & remainder of 3. We

thus obtain the total remainder of 3161.

NRorz. The of 10 from which to subtract the Jowsr figare when

larger than the figure standing above it, is called berrowing 10.

3.

From 63814 subtract 46263,
PERFORMED.

63 81 4=min.
4526 3=sub.

1856 1=rem.

I here say, 4—~3=1, and 10—6=4, and 44+1=5; then
241=3, and 8—3=5; also 10—5=35, dnd 5§4+3=8, and
finally, 4+1=5, and 6—5=1. . .

4. From 875643 subtract 395456.
5. From 396781 subtract 2687884,

6.
7.
8.
9.

10.
11.
12.

13.
14.
16.
16.
17.

18.

19.
20.
21.

8.

3.
T
25.

From 987654 take 456789.
From 876543 take-345678.
From 687957 take 397668.
From 596317 take 384567.
From 1073563 take 891563.
From 1364578 take 954631.
From 3895716 take 1934564.
From 8643769 take 4897654.
From 7183455 take 1745694,
From 7788996 take 6939164.
From 3344556 take 2617478,
From 5566778 take 1966437.
From 8811772 take 3456789.
From 9076432 take 7819567.
From 2345473 take 876921.
From 8136741 take 6687345.
From 7891234 take 1234789.
From 8315794 take 7186432.
From 9108765 take 3890787.
From 3076059 take 1849718.

26. From 7867564 take 2948675,

Ans.
Ans.
Ans.
Ans.
Ans

Ans..

Ans.
Ans.
Ans.

- Amns.

Ans.
Ams.

SETEIREENE

-480187.

108947.
530864.
530866.
290289.
211750.
182000.
409947.
1961162,
3746115,
5437762.
849648.
727078.
3610341.
5364983.
1266865.
1468562,
2449396.
6666445,
112936%.
5217978,
1226341.

4918889. .

‘What is stated in the note?
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27.
28.
29.
30.
31.
32.
33.
34.
356.

v \
SUBTRACTION.

From 4716369 take 1975645,
From 9182736 take 1928378.
From 7891367 take 4986745.
From 8867647 take 3956431.
From 8715643 take 7146894.
From 9182735 take 8197673.
From 1678909 take 871964.

From 6813957 take 2468035.
From 8795643 take 6987869.

Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.

'2740714.
7254358.
2904622.
4911116.
1568749.
985062.

806945.

4345922,
1807774.

§ 52, It is often desirable to have some test by which to

try the accuracy of an operation.

The ‘more convenient

. test for subtraction is, o add the remainder, or difference
between the two numbers, to the smaller number or subtra-
hend ; their sums must equal the larger number or minu-
end. . This ts done on the obvious principle, that the dif-
Serence between two numrs added to the smaller one must
produce the greater. The proof of the following sums. is
required. '

1.

 added= {

= O0WONOO A WD

[

From 875956 take 387618.

OPERATION, st
875956 =minuend.

488338

387618} =subtrahend.
=remainder.

87 695 6=sub.+rem. and same as minuend.

. From 776356 take 631849.
. From 8971234 take 3897612.

From 3876956 take 1973468.

. From 6071945 take 2809876.

From 7389145 take 5894387.

. From 6807901 take 4870309.
. From 9911234 take 1896475.

From 5318796 take 2987654.

. From 8753104 take 6975367.
. From 6734689 take 3891968.

Ans.
Ans.
- Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.

144507.
5073622.
1902488.
3262069.
1494758.
1937592.
8014759.
2341142,
1777737.
2842721.

52,

What is & convenient mode of proving subtraction ! What
must the sum of the remainder and subtrahend equal! On what
_, principle is this done

.
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12. From 3896712 take 1838976. Ans. 2057736.
13.' From 3781895 take 1967846. Ans. 1814049,
14. From 9123456 take 6543219. Ans. 2580237.

§ 63, It often becomes necessary to subtract one num-
ber from the sum of two, three, or more numbers. To
do this, first add together the several numbers, and make.
their sum a minuend, from which subtract the given
number.

1. A man who had $350, received from his neighbor
$1869. He afterward paid away $847. How much had
he left ? Ans. $1372.

It is obvious that $3504$1869=%$2219 is the amount
received ; and that $2219—$847=$1372.

2. A man bought two farms adjoining each other, one of
which contained 793 acres, and the other 968. From the
two he sold 1680 acres. How many acres did he then have
left? Ans. 81 acres.

3. The following three sums of money were paid a mer-
chant, viz.: $793, $1196, and $1749, of which he paid -
away $1999. How much had he left ? Ans. $1739.

4. A farmer raised 173 bushels of rye, 213 bushels of -
wheat, 136 bushels of corn, and 93 bushels of barley. Of
these several kinds of grain he sold 217 bushels. How
many bushels had he left ? Ans. 398 bushels.

5. A man bought a farm for $3756, he then built a house
and two barns which cost him as follows : the house, $1729,
one barn, $1296, and the other $738. He then sold the
farm and buildings for $9287. How much did he gain?

Ans. $1768,
6. A man went a journey of two days, traveling by steam-
boat 167 miles, and by railroad 75 miles. On the first day
, of his return he traveled 187 miles by steamboat and rail-
road, how many miles then remained for his second day’s
journey ? Ans. 55 miles

7. ‘A collector received on Monday, $1632; on Tuesday.

$963 ; on Wednesday, $1897, and on Thursday, $1397.

53. What is the process of subtracting one number from the m\m{
of two or more num 1 ‘o )
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. Has then paid over $3674. How much was left in his
hands? ' Ans. $2315.

§ 54. It is frequently necessary te swbtraet the sum of

two or more numbers from a single mumber. This is dene

adding the two ar more numbers nto one, and making

ir sum & subtrahend, while the singls nymber forms
the minuend.

1. A drover bought of A. a flook of sheep for $729; of
B. a drove of horned cattle for $3278; and a second flock
of sheep for $588. He drove them all to market, and thewe
recoived for them $4689. How mnch did he gain ?

' Ans. $1004.
 The sum of $729+4 82278+ $588 = $8595 must be sub-
tracted from $4689 to obtain the true answer. ,

2. A. received from B. $8756 ; from C. $5749; from D.
$2986 ; and from E. $3371. He then bought a farm for
$12856. How much did he have left ? Ans. $8006.

8. Farmer A. raised 715 bushels of oatg,'963 bushels of
rye, 569 bushels of wheat, and 357 bushels of corn; while
farmer B. raised in all, 3179 bushels of gidi. How many
biishels did B. raise more than A.? “Ans. 575 bushels.

4. Having in my possession $1396 ; I paid A. $478, B.

. $321, C. $129, and D. $113. How many dollars had I
left? Ans. $360.

5. A butchet dressed an ox which weighed 1473 pounds.
His tallow weighed 83 pounds; his hide, 68 pounds; one
of his fore-quarters, 298 pounds; the other, 260 pounds;
.and one of his hind-quarters, 360 pounds. Required the
weight of the other hind-quarter. Ans. 404 pounds.

6. A man having a journey of 1567 miles to perform,
traveled Monday, 341 miles; Tuesday, 299 miles; and on .
Wednesday, 462. How far had he then to travel ?

. . Ans. 465 miles.

7. A man having $7896, bought a farm for $3280, on -
which he built a barn which cost him $796. He also bought

54. How is the sum of two or more numbers taken from'a single
numberf - :
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2 horse for $115, a yoke of oxen for $93, and 5 cows for
$158. How much money had he left ? Ans. $3454.

8. A farmer raised 796 bushels of potatoes. Of these he
sold 286 bushels, and fed out to his cattle 321 bushels. How
many bushels had he left ? Ans. 189 bushels.

9. A man, whose property is valued at $9973, owes A.
$1689, B. $2109, and C. $3087. How many dollars were
left him, after his debts were paid ? - Ans. $3088.

§ 55, Whenever there are severg] numbers given, whose
amount is to be taken from the amount of several other
given numbers, the former numbers must be added together
Jor a subtrahend, while the sum of the latter must form
a minuend.; their difference will then be the number
sought.

1. A man received from A. $727; from B. $963 and

from C. $842. He then paid D. 8642 E. $753; and
F. $599. How much had he left ?

PERFORMED,
727 642 then 2532=cash received.
963 . 763\ 1994= « paid out.
842 599 $538= “ leftin hand.
$2532—=mioney $1994=money
received. . paid out.

2. A farmer has three flocks of sheep, numbering as fol-
lows : The first, 726 ; the second, 1137; and the third,
921. How many will he have left, afler selling A. 642,
B. 379, and C. 596" Ans. 1167.

3. If a farmer raise 376 bushels of oats, 576 bushels of
corn, 631 bushels of rye, and 227 of wheat, and sell 193
bushels of oats, 287 bushels of corn, 320 bushels of rye, and
188 bushels of wheat, how many bushels of grain will he
have left ? ’ Ans. 822 bushels.

4. There was exported from the United States in the
yea.r 1847, dried fish to the amount of $659629; pickled

$136221 and of whale and other fish oils, $1070659

55. How proceed when the amount of seversl nuidbers M T
taken from the amount of several other nurmbera\
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In 1848, the value of the exports of the same articles was, -
of dried fish, $609482; of pickled fish, $109315; and of
whale and other fish oils, $552388. How much did the
value of the exports of these articles for the year 1847 ex-
oceed those of the year 1848 ? Ans. $5963%4.
5. Of the products of the forest there were exported in
the year 1847, skins and furs to the amount of $747145;
hewn and sawn timber, $1849911; and of other lumber,
$342781. For the year 1848, the exports of the same were
valued as follows: furg and skins, $607780; hewn and
gsawn timber, $2429863 ; and of other lumber, $2834383.
How much did the exports of these articles for 1848 exceed
those of 1847 in value? - - Ans. $381239.
6. In the year 1847, the following articles were exported,
in value as follows: viz., masts-and spars, $23270 ; oak
and other barks, $95356 ; manufactures of wood, $1495924.
The following were the exports of the same for 1848:
viz., masts and spars, $129760.; oak and other barks,
$184126, and of wooden manufactures, $2042695. How
much does the value of these exports for 1848 exceed that
of the same articles for 1847 ? Ans. $742032.
7. The following animal products were exported in the
year 1847, and valued as follows: beef, tallow} hides, and
horned cattle, $2434003 ; butter and cheese, $1741770;
pork, bacon, lard, and live hogs, $6630842, In the year
1848, the value of the same was as follows : beef, tallow,
hides, and horned cattle, $1905341; butter and cheese,
$1361668 ; pork, bacon, lard, and live hogs, $9003272,
- How much does the value of these exports for 1848 exoeed
that of the same articles for 1847? .  Ans. $1463666.
8. The following vegetable products were exported in
the year 1847, in value as fo{lows; wheat, $6049350 ;
flour, $26133811; and Indian corn, $14395212. In the
{ear 1848 the same articles were exported, in value as fol-
ows: viz., wheat, $2669175; flour, $13194109; and
Indian corn, $3837483. How muchi does the value of the
exports of 1847 exceed those of 18487 v
Ans. $26877606. .
9. The following were the exports of other vegetable prod-
ucts for the same years: viz., for the year 1847, Indian
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meal was exported to the value of $4301334; ryg meal,
$225502 ; rye, oats, and other emall grain, $1600962. For
the year 1848, Indian meal, $1807601 ; rye meal, $174566 ;
, oats, and other small grain, $376572. How much do
3:: produsts of 1847 exceed in value those of 1848 ?
’ ' Ans. $3769059.
10. The exports of potatoes in 1847 were valued at
$109062; of apples, $92961 ; rice, $3605896 : in 1848,
of potatoes, $86277; apples, $88944; rice, $2331524.
How much did their value for 1847, exceed that of 1848 ?
- Ans. $1300874.
11. In 1847, the value of tobacco exported was $7242086,
and that of cotton $63415848; while for 1848, the value
of exported tobacco was $7551122, and of cotton $61998294.
How much do the exports of 1848 exceed those of 1847 ?
_ Ans. $8891483.
12. During the year 1847, the value of flax-seed exported
was $1346; of hops, $1506564; brown sugar, $25483 ;
indigo, $10. . During the year 1848, the value of the same
articles exported was, flax-seed, $1684; hops, $17671;
brown, sugar, $8891 ; indigo, $1100. How much did the
rts of 1848 exoeed those of 1847 ? Ans. $148247.
3. The following artieles of manufacture were exported

* during the year 1847, to the following amounts : viz., soap

and tallow candles, $606798 ; leather boots and shoes,

. $243816 ; household famituré, $225700. In 1848, the

value of the same articles exported was, of soap and tallow
candles, $670323 ; leather boots and shoes, $194095;
household furniture, $297358. How much do the exports
of 1848 exceed those of 1847 ? Ans. $85362.
14. During the year 1847, carriages of different kinds
were exported from the United States to the value of
$75369 ; hats to the amount of $59586 ; and saddlery to
the amount of $13102. For the year 1848, the exports of
these articles were, of carriages, $89968 ; of hats, $65493;
and of saddlery, $27435. How much did the exports of
1848 exceed those of 1847 ? Ans. $24884.
15. Of the following articles during the year 1847, the
exports were valued as follows: viz., of wax, $161627;
spirits distilled fram grain, $67781; of heex, We, s,
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and cider, $68114. Those of the year 1848 were valued
as follows : of wax, $134577 ; of spirits distilled from grain,
$90957 ; of beer, dle, porter, and cider, $78071. What is
the value of the exports for the year 1848 over those of
18477 ‘ $6183.
16. The value of snuff and tobacco exported durmg the
year 1847, was $6689560; linseed oil and turpentme,
$498110 ; cordage, $27064 The value of the same arti-
cles for 1848 was, snuff and tobacco, $568435 ; linseed oil
and turpentine, $31404 ; and of cordage, 329911. How
much did the value of these exports of 1847 exceed those of
18487 Ans. $654364.
17. Also of pig and bar iron, and nails for 1847, the value
of exports was, $168817 ; of iron castings, 369889 and of
manufactures of iron, $929778 Of the same a.rtwles for
1848, the exports were, of pig and bar iron, and nails,
$154036 of iron castings, $83188; and of manufactures
of iron, $1022408 How much did the value of these ex-
ports for 1848 exceed those of 1847 ? Ans. $91148,
18. There was received from the Croton water-works,
from Oct. 5th, 1842, to May 1st, 1843, $17838 ; from May
1st, 1843, to May 1st, 1844, $91790 ; from May 1st, 1844,
to May 1st, 1845, $118582 ; from May 1st, 1845, to May 1st,
1846, $164632 ; from Ma.y 1st, 1846, to May 1st, 1847,
$194551 ; from May 1st, 1847, toMa.y 1st, 1848, $226551
and from May 1st, 1848, to June 31st, 1849, 3234286
There was expended on the same during the same years,
the following sums, from year to Year, viz.: $233198;
$765411; $58433; "$53403; $71565; and $67062.
How much were the receipts above the expenditures ?
Ans. $489068.
19. The coinage of gold at the United States mint for
the year 1845, was- $3756447 ; of silver, $1873200; and -
of copper, $38948. That of 1846 was, of gold, $4034177 H
of silver, $2668580 ; and of copper,»$41208. How much
does the coinage of 1846 exceed that of 18457 i ‘
Ans. $965370.
" Coinage means the act of eommgor making money of gold, ulver,
and copper.
20. The oomage of 1847 was, of gold, $2022138§ of



silver, $2374450 ; and of copper, $61836. That of 1848
was, of gold, $3775512; of silver, $2640050 ; and of cop-
r, $461568. How much does the coinage of 1847 exceed
of 18481 Ans. $16195961.
21. The reeeipts inte the treaswry of the United States
for the first quarter of the year 1847, were $61563826 ; for
the- second quarter, $3641192; for the third quarter,
$6319041 ; and for the fourth quarter, $7633804. During
the year 1848 the receipts weve as follows: first quarter,
$11106257 ; seeond quaster, $5379162; third quarter,
$9883092 ; fourth quarter, $5888567. How much do the
roesipts of the year 1848 exceed those of 1847 ?
. Ans. $8009205.
22. There was paid from the treasury of the United
States during the year 1847, for the suppaort of light-houses,
&ec., the sum of $501018 ; for the survey of public lands,"
$144013 ; and for support of marine hospitals, $123257.
During the year 1848, there was paid for the same objects
the following sums, vig., $419277, $169902, and $140993,
How much was expended for ‘these objects in 1847 mare
than in 18487 Ans. $38114.
23. There was alo paid from the treasury of the United
Btates during the year 1847, the following sums, viz.: for
building custom-houses, $54062 ; for surveying the coasts of
the United States, $111000 ; for the Tnint establishment,
$89972 ; also for the same purposes during the year 1848
the following sums, viz. : for custom-houses, $92140; for
survey of coasts, $146000; and for the mint, $75850.
How much was paid out for these purposes in 1848 more
than in 18477 Ans. $58966.
24. The expenses for the support of the army of the
- United States for the year 1847, was $17880842; for.
the military academy, $124339; for fortifications, &sc.,
$932962; and for armories, arsenals, &c., $1617216.
For the same objects there was expended in 1848, the fol-
lowing sums, viz. : for the army, $18939155 ; for military
academy, $130637 ; for fortifications, &c., $313743, and for
armories, arsenals, &o., $1306486. How much did the
expenses of 1848 exoeed those of 18477  Ans. $134562.
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§ 56, GENERAL APPLICATION OF THE PRINCIPLES INVOLVED
IN THE FOREGOING SECTIONS.

1. The annual transportation of the mail in the state of
Muine, amounts to 1211635 miles, while in New Hamp-
shire it amounts to only 8363562 miles. How much does
that of Maine exceed that of New Hampshire ?

Ans. 375283 miles.

2. The annual cost of transporting the mail in Maine is
$42565, while that of New Hampshire is $26242. How
much more does it cost in Maine than in New Hampshire ?

, Ans. $16323.

3. In Vermont the annual transportation of the mail
amounts to 767246 miles, while in Massachusetts it amounts
to 1989630 miles. How much does that of Massachusetts
exceed that of Vermont yearly ?

Ans. 1232384 miles.

4. The salary of the president .of the United States is
$25000, while that of the secretary of state is $6000 ; the
" @ gecretary of the treasury, $6000; the secretary of war,
$6000 ; the secretary of the navy, $6000; the secretary
.of the interior, $6000 ; the postmaster-general, $6000 ; the
attorney-general, $4000. How much do the salaries of all
the secretaries, including that of the postmaster-general
and the attorney-general, exceed that o}) the president of
the United States ?
Ans. $15000.
5. The expenses for the department of state, for the year
ending June 30, 1850, were $64600, while those of the
“treasury department were $475258. How much do the
‘ oxpenses of the treasury department exceed those of the
department of state ? Ans. $411658,
6. In North Carolina the annual transportation of the
mail amounts to 1623544 miles ; while that of South Caro-
lina amounts to 1058500. How many miles of transpor-
tation annually in North Carolina more than in South
Carolina? Ans. 565044 miles.
- 7. The total annual expenditures of the post-office de-
gnttment for the years 1846, 1847, and 1848, were $4084297,
3978570, and $4326850; while the total receipts for the

ot
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same years were $3487199, $3956893, and $4371077.
How much did the expenditures exceed the receipts ?
‘ Ans. $575548.
8. The receipts from postage on letters, papers, and pam-
phlets for the year 1841, was $4499528 ; while that of 1842,
was $4546849. How much do those of 1842 exceed those
of 18417 : Ans. $47321.
9. White ocotton goods were exported from the United
States during the year 1847 to the amount of $3345902;
printed cotton goods, $281320 ; and nankeen goods, $8794.
The exports of the same for 1848 were, white cotton,
$4866559 ; printed cotton, $351169, and nankeen, $2365.
How much do the. receipts from these articles for 1848 ex-
ceed those of 1847 ? . Ans. $1584077.
10. During the year 1848, the tonnage of American ves-
sels that entered the British American colonies was 867240,
while that which cleared was 859791. What was the ton-
nage entered above what cleared ? Ans. 7449 tons.
11. During the year 1848, the total value of exports
from Maine was $1957395 ; from New Hampshire, $8243 ;
from Vermont, $534102 ; from Massachusetts, $13419699 ;
from Rhode Island, $221631 ; from Connecticut, $501061 ;
while at.the same time from New York alone the value of
exports was $53351157. How far do the exports from
New York alone exceed those from all the other states
named ? Ans. $36709026.
12. The total value of imports into the several New
England states for the year 1848, was as follows: into
Maine, $795565; New Hampshire, $61303; Vermont,
$306005; Massachusetts, $28647707; Rhode Island,
$351590 ; Connecticut, $229310; while into New York
alone it amounted to $94625141. How much do the im-
ports into New York exceed those of all the New England
states ? ' Ans. $64133661.
13. How much did the value of the imports into ‘the
Middle states during the year 1848 excel that of the exports
from. the same states; the imports to New York being

Whitch are the New England states? Which are the Middle
states . :
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$94525141; to New Jersey, $1835; to Pennsylvania,
$12157586 ; and to Delaware, $490; while the exports
from New Yoxk-amounted to $53351157 ; from New Jer-
sey, to $62; from Pemnsylvania, to 36732833 and from
Delaware, to $83058 ? Ans. $47618441

14. During the year 1848, publie lands wers eold to the
amount of $2030668 ; the year 1847, to $3296404 ; the
year 1846, to $2004637; and during the year 1845, to
$2470303. How much does the amount received during .
the years 1845 and 1846, excal that reeeived during the
years 1847 and 1848 ? Ans. $47868.

15. A gentleman possessed of an estate valued at
$1938756, made his will dividing it among his 4 sons. To
the eldest he gave $57846 ; to the second, $51376 ; to the
thivd, $49576; apd the remainder to the fourth. How
much did the fourth som receive ? Ans. $34958.

16. A gentlersan has real estate valued at $193756,
and personal property to the amount of$58909. He st
the same time owes A. $597 ; B. $6873 ; €. $12197 ; and
D. $13131. How mush wxll he have loft after paying all
bie debts ?, Ans. $219867,

17. Suppese a man buy three farms valued as follows:
,one at $5648 ; ancother, at $7756 ; and a third, at $9372:
“ snd he a&erwud sell the same farms together for $30693.
How much does he gain by the operation?  Ans. $7917.

MULTIPLICATION. .

§ 87, Multiplication consists in repeating one number as
many times as there are units in another, thereby produ-
. ¢ing a number which contains either of the given numbers
as many times as there are units in the other.

The following table must first be made familiar.

In what does multiplication consist { - o-
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MULTIPLICATION TABLE.

2X 8= 16| 3X 8= 24| 4Xx 8= 32
2X 9= 18| 3x 9= 27| 4x 9= 36
1X10= 10| 2X10= 20| 3X10= 30| 4x10= 40
1XxX1l= 11| 2X11= 22| 3X1l= 33| 4X1l1= 44
1X12= 12| 2X12= 24| 3X12= 36| 4X12= 48

I1X 1= 1] 2X 1= 2| 3X 1= 3| 4X 1= 4
1X 2= 2| 2X 2= 4| 3X 2= 6| 4X 2= 8
1X 3= 3| 2X 3= 6; 3X 3= 9| 4X 3= 12
I1X 4= 4| 2X 4= 8| 3X 4= 12| 4X 4= 16
1X 6= 6| 2X 5= 10| 3Xx 6= 15| 4Xx 6= 20
1X 6= 6| 2X 6= 12| 3xX 6= 18| 4X 6= 24
I1X 7= 7] 2X.7= 14| 3x 7= 21 4x 7= 28

8

9

86X 1= 6| 6X 1= 6| 7X 1= 7| 8X 1= 8
5% 2= 10| 6X 2= 12| 7X 2= 14| 8X 2= 16
85X 8= 15| 6X 3= 18| 7X 8= 21| 8X 3= 24
85X 4= 20| 6X 4= 24| 7X 4= 28| 8x 4= 32
§5X 6= 26| 6X 6= 30| 7X 6= 35| 8Xx 6= 40
5% 6= 30| 6X 6= 36| 77X 6= 43| 88X 6= 48
65X 7= 86| 6X 7= 42| “IX T= 49| 8X 7= 66
5 8= 40| 6X 8= 48| 7x 8= 56| 8X 8= 64
65X 9= 46| 6X 9= 64| 7X 9= 63| 8% 9= 72
5X10= 60| 6X10= 60| 7X10= 70| 8X10= 80
5X11= 66| 6X11= 66 7xX11= 77| 8X1ll= 88
5X12= 60| 6Xx12= 72| 7x12= 84 8X12= 96

I 1= 9|10 1= 10|11X 1= 11| 12X 1= 12
Ix 2= 18[10X 2= 20|11Xx 2= 22| 12X 2= 24
9% 3= 27|10 3= 30|11 3= 33| 12X 3= 36
I 4= 36|10X 4= 40|11X 4= 44| 12X 4= 48
IX 6= 45|10 6= 60|11x 5= 65| 12 6= 60
9X 6= 64|10 6= 60|11 6= 66| 12X 6= 72
IX 7= 63|10 7= 70|11 7= 77| 12X 7= 84
9% 8_= 72|10 8= 80 |11x 8= 88| 12X 8= 96
9% 9= 84|10 9= 90|11x 9= 99| 12X 9=108
9% 10= 90{10x10=100|11x10=110| 12%x10=120
Ix11= 99|10x11=110|11x11=121| 12X11=132
9x12=108 10 12=120 | 11 X 12=132 | 12K \2=\4A\

7
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MULTIPLICATION.

MENTAL EXERCISES IN MULTIPLICATION.
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‘§88,—1. Jamesbought 3 oranges at 2 cents apiece. How
many cents did they cost ? -
2. George bought 6 lemons at 3 cents each. How many
cents did they all cost ?
3. What w111 3 yards of cloth cost at $3ayard? 5 yards -
at $4 per yard ?
4. What cost 7 barrels of flour at $5 a barrel ? 6 barrels
at $7 a barrel ?
5. What cost 8 hundredweight of sugar at $8 a hun-
dredweight ? 9 hundredweight at $6 a hundredweight ?
6. What cost 7 reams of paper at $3 a ream? at $5a
ream, what cost 8 reams ?
7. What cost 9 yards of cloth at $7 a yard? 11 yards
at $5 a yard? :
8. What cost 11 po\mds of veal at 8 cents a pound ? 9
pounds at 6 cents a pound ?
9. In 1 penny there are 4 farthings. How many farthings
in 7 pence? in 10 pence? in 6 pence ?
10. In 9 pence how many farshings ? in 5 pence ? in 7
pence? in 11 pence? in 12 pence ?
e 11, In 1 shilling there are 12 pence. How many pence
in 6 shillings? in 7 shillings ? in 9 s
12. How many pence in 8 shillings ? in 9 shllhngs in
11 shillings ? in 10 shillings ? in 12 shillings ?
13. How many pence in 3 shillings? in 5 shillings? in
8 shillings? in 6 shillings ?
~ 14. In 1 gallon there are 4 quarts. How many quarts in
b gullens ? 7 gallons ?
15. How many quarts in 11 gallons? in 10 gallons ? in
12 gallons? in 7 gallons ?
16. In 1 quart there are 8 gills. How many gills in §
quarts ? in 9 quarts?
17. How many gills in 7 quarts ? in 3 quarts? in 8 quarts ?
in 11 quarts ?
18. In 1 pint there are 4 gills. How many gills in 9
pints? in 11 pints? in 7 pints?
19. How many gills in 8 pints? in 6 pmts in 4 pints ?
in 12 pints? in § pints ?
20. What cost 8 barrels of molasses at $9 a barrel ? at
$8'a barrel ? at $11 a barrel ?
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21. What cost 12 barrels of flour at $7 a barrel ? at $9
a barrel ? at $10 a barrel ?

22. If a stage run 9 miles in 1 hour, how far will it run
in 7 hours ? in 12 hours ?

23. How many trees are there in an orchard of 12 rows
of trees, each row containing 11 trees ?

24. If two men travel in opposite directions, the one 2
miles an hour, and the other 3 miles an hour, how far will
they be apart in 6 hours ?

ExpranaTioN. They travel in opposite directions, the
one 2 and the other 3 miles in 1 hour. They will then be
5 miles apart in 1 hour, and 6 times 5 miles=30 miles, in
6 hours.

25. Two vessels sail from the same harbor, but in oppo-
site directions, the one 3 and the other 4 miles per hour.
How far are they apart at the end of 9 hours? 7 hours? 5
hours ? 11 hours ? 12 hours? 8 hours?

26. Suppose the two vessels sail the same way, the one
at the rate of 11 miles an hour, the other at the rate of 7
miles per hour. How far will they be apart at the end of
10 hours ? 9 hours ? 8 hours? 12 hours ? 11 hours?

27. If it require 9 men to build a wall in 11 days, how
many men will build it in 1 day ? how many in 1 day if 9
build it in 9 days ? : :

28. How many men must be employed to perform in 1
day as much labor as 11 men can perform in 12 days? in
9 days? in 7 days? in 10 days?

29. If 12 men do a piece of work in 7 days, how many
days’ work do they perform.

30. If a man earn $12 in 1 month, how much will he
earn in 11 months? in 7 months? in 9 months? in 8
‘months ? in 6 months?

§ 59, When either of the numbers is composed of a num-
ber not greater than 12 with a cipher or ciphers on its right
hand, they may be multiplitd mentally, by omitting the
cipher or ciphers and multiplying the other figures as

59. How multiply when there are ciphers on the tigok of atex &
the given ‘numberf fy P
T
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~ before, and finally placing on the right of the product as
many ciphers as were omitted.
1. A farmer sold 60 sheep for 7 dollars each. How much
did he receive for them ? '
OpErATION. 60 (cipher omitted)=6, and 6X7=42, and
42 with the cipher placed on its right is $420. The an-
swer is therefore $420.

2. A farmer sold 9 horses for $90 each. How much did
he receive for them all ?

3. How far will a man travel in 11 days, if he travel 40
miles a day? if he travel 60 miles a day? 30 miles a
day ? 50 miles ? 70 miles ? 80 miles ?

4. How far will a man travel in 12 days, if he travel 20
miles a day? 30 miles? 40 miles? 60 miles? 60
miles ? 70 miles? 80 miles? 90 miles? 100 miles ?

6. If a cow cost 30 dollars, how much will 9 cows cost ?
2cows? 11 cows? 8 cows? 7 cows? 12 cows? 3
cows? 5 cows? 6 cows? )

6. If a farmer raise 50 bushels of corn each year, how
many bushels will he raise in 10 years? in 6 years? in 8
years ? in 12 years ? in 7 years?

7. If it cost $900 to build a hounse, how much will it cost
to build 8 houses? 9 houses ? 11 houses? 12 houses? 8
houses ? 7 houses ? -

8. If a locomotive run 300 miles in 1 day, how far will
it run in 7 days? in 8 days? 9 days? 11 days? 12 days?

9. If there are 40 lines on 1 page of a book, how many
lines are there on 12 pages? 7 pages? &5 pages? 6
pages? 8 pages? 11 pages? .

10. If a book contain 400 pages, and there is an average
of 60 lines on a page, how many lines are there in the book ?

Ans. 20000 lines.

§ 60, If both the numbers have ciphers on their right,
veject the ciphers, and multiply the’ significant figures
only ; then glace on the right of the product as many ci-
phers as were rejected from both numbers.

. 60. How multiply if there are ciphers on the right of both the
&1ven numbers §
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1. What will 40 tons of hay cost at $20 a ton ?
4X2=8, and 8 with the two ciphers=$800.

. What is the product of 30 multiplied by 60 ?
. What is the product of 80 multiplied by 60 ?
. What is the product of 50 multiplied by 70 ?
. What is the produect of 90 multiplied by 40 ?
‘What is the product of 700 multiplied by 20°?
‘What is the produet of 80 multiplied by 30 ?
What is the product of 60 multiplied by 30 ?

9. What is the product of 20 multiplied by 90 ?
10. What is the product of 70 multiplied by 30 ?
11. What is the-product of 80 multiplied by 70 ?

§ 61, If one of the numbers is composed of units' and tens,
they can be multiplied mentally, by multiplying the units
and tens separately and then adding the products together.

1. A farmer bought 23 sheep at 3 dollars each, how much
did he pay for the whole number ?

OpERATION. 23=20+43, or 2 tens and 3 units. Then
20 sheep at $3=%$60; and 3 sheep at $3=$9. Then
$60-4-$9=569, Ans. A
2 V’Ihat will 32 loads of haywst at $9 a load ? at $10

aload?

3. If one acre of land cost $37, what will 7 acres cost? 9

~acres ? 8 acres ?

4. What will 7 rolls of broadecloth cost at $31 a roll? at
$28? at $36°?

5. What will 9 loads of wood cost at $17 aload? $15
2load? $12 alead?

6. In 1 gallon there are 4 quarts. How many quarts in
26 gallons? in 33 gallons ?

7. In 1 pound there are 16 ounces. How many ounces
in 8 pounds ? in 11 pounds ?

8. In 1 quarter of a hundredweight there are 25 pounds.
How many pounds in six quarters of a- hundredweight ? in
7 quarters ? in 9 quarters ?

9. In 1 pistole there are 22 shillings. How many ehil-
lings in 6 pistoles? in 8 pistoles? in 4 pistoles? in 7
Ppistoles ?

DN O N
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10. In 1 guinea there are 28 shillings. How many shil-
lings m 4 guineas? in 7 guineas? in 5 guineas? in 8
guineas ? :

-

SIMPLE MULTIPLICATION, written.

§ 62,—1. In multiplication we repeat one number as .
many times as there are units in another. (§ 57.) Suppose
it is required to find the amount of 4 times 17. 'Thi is de-
termined by multiplication. Thus we say, 4 times 7 is 28,
and write down the 8 only; we then say 4 times 1 are 4
and 2 to carry are 6 ; we then write the 6 on the left of the
8, and thus obtain the true product, 68. The same result is ob-
tained by writing 17 down 4 times and adding ; that is four
178 added together give the same result as one 17 multiplied-
by 4 ; for 17 X4=68, and 17417417417=68.

2. Two numbers are always required for the performance
of any operation in multiplication. These numbers are called,
the one the multiplicand, the other the multiplier. The

. number which results from multiplying two numbers together
is called. the product. - Thus in the operation above, 17 s
the multiplicand, 4 the multiplier, and 68 the product.

3. The multiplier and multiplicand together are called
JSactors. By this - we mean that they are the makers or pro-
ducers of the number obtained, that is the product.

4. The product is obtained by repeating the multiplicand ;
it must therefore agree with it in denomination.

5. The multiplier is to be considered merely as an abstract
number, expressing simply the number of repetitions to which
the multiplicand is subjected.

6. It is usual in multiplication to make the larger num-
ber the multiplicand, and the smaller one the multiplier.

62. How often is one number r:geated in multiplication} How
else may the same result be obtain How many numbers are em-
ployed! What calledi What is the resulting number called? What
are the multiplicand and multiplier together called? What do we

mean by tbat;) How is the product obtained? With what must’ it
agree { How consider the multlpheﬂ Expreasing whakl
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'The truth or accurasy of the result does not however depend
on this order of multiplication; for 12X4=4X12; that is
@we obtain the same product, viz. 48, whether we multiply
12 by 4, or 4 by 12. Convenience is however promoted by
multiplying the larger by the smaller number.

7. The sign or character by which the multiplication of
one number by another is indicated, consists of an oblique
cross, (X)- '

§63, To MuLTIPLY BY ANY NUMBER NOT GREATER THAN 12.

RULE.

. Write the multiplier under the multiplicand ; and, be-
ginning with the right-hand figure of the multiplicand,
multiply eack figure by the multiplier, and place the num-
ber produced under the figure mudtiplied, in all cases
whenever that number is less than 10. If, however, the
number produced be more than 10, write down only the
right-hand figure of that nwmber, and -add the 10s to
the product of the next figure of the multiplicand.

(a) The entire product of the left-hand figure of the mul-
tiplicand must in all cases be written down. _

(6) Whenever the multiplier consists of units only, the
denomination of edch figure of the product will be the
same as that of ‘the figwre multplied. _

1. What is the product of 456 multiplied by 8 ?

‘PerrorMED. 4 § 6=multiplicand.
8=multiplier.
3 6 4 8 =product.

ExprLaNaTioN. I here say 8 times 6 are 48, and writing

down the 8, add the 4 to the product of 5§ multiplied by 8.

What is usual? Is this necessary? Xlustrate. What is the sign
of multiplication? )

638. How write the numbers? Begin with what figure! How
ceed? If the number produced be more than 10, how proceed! What
must be done relative to the product of the left-hand ! When-
ever the multiplier consists o}) units, what is the denomination of each

figure of the product § 2B
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Thutu,luyStuneaéue 40 and 4 added make 44, and
writing down the right-hand 4, I add the left-hand one to
the product of 4 multiplied by 8 and obtain 36 ; the whol¢®
of which is written down, it being the product of the left
hand figure of the multiplicand.

2. Multiply 7246 by 7.

PerrorMED. 7 2 4 6=multiplicand.
7=multiplier.
50 7 2 2=product.

ExXPLANATION. 6X7=42; write down 2 and carry 4.
4X7=28, and 28+4=32; write down 2 and carry 3.
And again, 7X2=14, and 14+3—17 write down 7 and
carry 1; and finally, 7 X 7=49, and 49+1=50, all of which
is written down, thus producing the entire product 50722.

3. Multiply 85637 by 5. Ans. 428185.
4. Multiply 77656 by 4. Ans. 310624.
5. Multiply 356789 by 6. Ans. 2140734.
6. Multiply 209378 by 9. Ans. 1884402
7. Multiply 675436 by 10. Ans. 6754360.
8. Multiply 687637 by 11. Ans. 6464007.
9. Multiply 783547 by 12. Ans. 9402564.
10. Multxply 776633 by 7. Ans. 5436431.
11. What is the value of 376 yards of broadcloth at $7
per yard ? " Ans. $2632.
12, How much can a man earn by 378 days’ labor, if he
receive $3 per day ? Ans. $1134.
13. What will 493 barrels of flour cost at $7 a barrel ?
Ans. $3451.
14. A hatter has in store 539 hats, of an average value
of $4. What is the total value? Ans. $2156. ,
15. How much will 163 loads of hay come to, at $12 a
loa,d ? Ans. $1956.
. How far can a man travel in 276 hours if he travel
9 mxles an hour? . Ans. 2484 miles.

17. A man bought a farm containing 789 acres and paid

$8 an acre. How much did the whole cost ? Ans. $6312.
18. What will 3785 pounds of beef cost at 11 cents a
pazmd ? Amns. 41635 cents.
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19. If a ponnd of sugar cost 7 cents, what will 8958

pounds cost ? Ans. 62706 cents.
20. If the value of a load of straw be $6, what are
989 loads worth ? Ans. $5934.
21. In 1 foot there are 12 inches. How many inches
‘in 678 feet ? Ans. 8136 in.
22. In 1 mile there are 8 furlongs. How many furlongs
in 1272 miles ? Ans. 10176 fur.

23. How many furlongs in 1369 miles. Ans. 10952 fur-.
longs. How many in 667 miles? Ans. 5336 furlongs.
How many in 2981 miles ? Ans. 23848. In 17685 miles?
Ans. 141480.

24. In 1 furlong there are 40 rods. How many rods in
976 furlongs ? (§ 56.) . Ans. 39040 rods.

25. How many rods are there in 897 furlongs ?

Ans. 35880 rods.

26. In 1 pound sterling there are 20 shillings. How
many shillings in 886 pounds ? Ans. 17720s.

27. How many shillings in 1789 pounds ? Ans. 35780s.
In 5683 pounds? Ans. 113660s. In 3587 pounds? Ans.
71740s. In 1859 pounds? Ans. 37180s.

28. In 1 shilling there are 12 pence. How many pence
in 663 shillings ? Ans. 7836 pence. In 859 shillings?
Ans. 10308 pence. In 8764 shillings ? Ans. 105168 pence.
In 6853 shillings ? Ans. 82236 pence. .

29. In 653 pounds how many pence ? SMultiply first by
20, and then by 12. See sums 26 and 28.) -

Ans. 156720 pence.

30. In 1875 pounds how many pence? Ans. 450000
pence. In 2163 pounds? Ans. 519120 pence.

31. In 1 penny there are four farthings. How many
farthings in 1684 pence ? - Ans. 6736 farthings.

32. In 2856 pence how many farthings? Ans. 11424.
How many jn 2196 pence? Ans. 8784.

33. In 1728 pence how many farthings? Ans. 6912.
In 3756 pence? Ans. 15024.

34. In 576 pounds how many farthings? (See sums 26,
28, and 31.) Ans. 552960 farthings.

35. In 358 pounds how many farthings ? Ans. 343680.
In 297 pounds? Ans. 285120.
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36. In 569 pounds how many farthings? Ans. 546240
In 392 pounds? Ans. 376320.
37. If it cost 6 cents to ride 1 mile, how many cents will

it cost to ride 896 miles ? . Ans. 5376 cents.
38. If 1 yard of cloth cost $9, what will 2742 yards
cost ? Ans. $24678.
39. What is the cost of 389 yards of cloth at 7 shillings
per yard ? Ans. 2723 shillings.
40. What will a farm of 348 acres cost at $11 per acre?
Ans. $3828.

41. What will be the cost of 983 yards of broadcloth at

6 dollars per yard ? Ans. $4915.

§ 64, To MuLTIPLY BY ANY NUMBER EMBRACED IN THE
MvuLtipLicaTioN TABLE ; THAT 18, ANY ComMposiTE NUMBER
BETWEEN 12 aND 144.

1. A composite nwmber is one produced by the multipli-
cation of two or more smaller numbers. Such is the char-
acter of the numbers of the multiplication table, they being

. in each case the product of two smaller numbers. The
- smaller numbers are called the factors of the larger num-
bers, produced by their multiplication.

2. The multiplication by factors is not necessarily limited to
the numbers of the multiplication table, but may be extend-
ed to any composite number. Thus instead ¢f multiplying
by 288, we may multiply by 12, 12, and 2, because 12X
12 2=288. .

1. Multiply 213 by 18. The factors of 18 are 3 and 6,
or2and 9. Since 3X6=18, and 9X2=18.

Therefore 213
3"

3 9=prod. of 213 X3.
6

383 d=prod. of 6396, which=213 18,

64, What is a composite number§ How are the numbers of the
mul:aphcnhon table produced? What are the smaller numbers-
Jalle ! To what may multiplication by factors be extended. Illus-

8
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Also 213
9

191 7=prod. of 213 by 9
2

83 4=prod. of 1917X2=213X18.
N Wh the multiplier is
e e A
hken since they each give the same protiuct. Thus in the above sum the multi-
18=6 X8, or 9X2, or 8X8X2.
Each of which sets of factors produces the same resuit.

2. Multiply 6683 by 21. The factors of 21 are 3 and 7.
Therefore, 6 683
3

2004 9=3 times 6683
7
140343=7 times 20049=7 X 3 times 6683.
3. Multiply 8975 by 24. Ans. 215400,
4. What would 759 acres of land cost at $15 an acre ?
- Ans. $11385.
5. What would be the value of 1856 tons of hay at $16
per ton ? Ans. $29696.
6. What would 27 horses cost at $95 each ?
Ans. $2565
7. What would 36 yoke of oxen cost at $87 a yoke ?
Ans. $3132.
8. If a horse be worth $167, what is the value of 42 -
horses ? - - Ans. $7014.
- 9. If 1 cow bé valued at $18, what is the value of 35
cows ? Ans. $630.
- It is immaterial whether 18 be multiplied by 35, that is,
by 7 and 5 ; or 35 be multiplied by 18, that is, by 3 and 6
for 18x7x5_$630 also 36 X3 X 6=%$630.

10. What -is the value of 956 acres of land at -$35 per

acre ? ‘ Ans. $33460.
11. How many bushels of wheat will 783 acres produce,
if 1 acre produce 42 bushels ? Ans. 32886 bushels.

When the multipliers can be divided into different sets of factors,-
what may be done, and with wha.t resultt A
8
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12. How far will a man travel i 4 dagi.if he travel

at the rate of 93 miles a day ? . Ans. 4557 miles.

13. What would it.cost to board 672 weeks at 28 shil-

lings per week ? - .. Ans. 18816 shillings.
14. One hogshead. contains, 63 g_allona How many gal-

. lons in 859 hogsheads ? © Ans. 54117 gallons.
15. In 1l acre ther.e are 160 square rods. How many square:

rods in- 72 aores? Ans. 11520 sq. rd.
16. In 1 cubic fopt there are 1728 inches. How many
cubic inches in 64 cubic feet ? Ans. 110592,

17. In 1 square foot there  are 144 squaye inches. How
many square inches in 56 square feet ? Ans 8064 sq. in
In 63 square feet ? Ans. 9072.
18. In 1 hogshead there are 63 gallons. How many
gallons in 21987 hogsheads Ans. 1385181 gal.
19. How many gallons in 8536 hogsheads, if 1 hogshead.
contain 63 gallons ? - Ans. 537768 ga.l
20. What is the cost of 359 tons of iron at $99 per ton?
Ans. $35541.

§ 65, To MULTIPLY BY aNY NUMBER, WHETHER Comosrm
OR NOT: -
RULE., ’
iply each figure in the multiplicand sepa,mtely by
ﬂ eqfﬂu multiplier, comwmencing with the right-*
e of each, and place the several products under
, with the right-hand . figyre .of each sepurate
pmdm't st{mdmg directly beneath the multzplymg figuze;
then add the separate produpts.

Obgerve, 1st.—That the number of separate products well -
equal the number of figures in the myltiplier, unless some
of those figures.be ciphers; and if there be ciphers in the,
multiplier, then the number of separate products will be as
many less thap the number u£z Jigures in the multiplier as
there are ciphers in that m ter.—2d. If there be one

or more ciphers in the multiplier, for each cipher, the fol-

65. How multiply ¢ How place the productal. ‘What is done with ,
the separate ﬁ ucts! How many separate productai With what

exception § write the separate ‘when ciphers ocour in
tben];ultzpbetl products
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lowing product must be carried one degree further to the
left than it otherwise would be; that is, if there be no ci-
phers in the multiplier, each suoceedz product is written
one degree further to the left, than the evious product ;
if there be one cipher, i¢ is written two ees, and if two
contiguous ciphers, three degrees further, 4.

1. What is the. product of 7832 multiplied by 346 ?

PERPORMED,
7832
346
4699 2—p'md of 7832 by 6 units.
31328 = “ 4 tens.
23496 = « “«  « 3 hundreds.
2709872= « “  « 6 units+4 tens+3 hun-

dreds=prod. of 7832 X 346.
The direct proof of multiplication is by division, and is
consequently omitted here. We can, however, adopt the fol-
lowing indirect and less sure mode. Instead of multiplying b;
the of the multiplier ¢ the order of their local v
ues, (each4) multiply sn any other order, taking care to
give separate product a location corresponding to the
local value of the multiplying figure. That is, 1f we mul-
&iply firet by the figure in the'ten’s place, 1e must write the
wuct of the unit figure one place to the right, and that
of the hundreds one place to the left, of the product of the
" tems; and in a corresponding order, if the figures of the
mulupher are taken in any other than their natural order.

‘The above example proved —
‘78'32 .
‘3456
31328 =prod. of 4 tens.
469.92= ‘ ¢ 6 units, oneplace tothe right of tens
23496 = “ “ 3 hundreds, one place toleftof tens.
27098782 % -« 316, the same as before.
“How far to the left must each figare in the product be carried for

“each cipher in the mulﬂphart Expldin, How can multiplication b
proved? Explain. . .
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- Ag‘in’ N
7832
346 .
23496 —-prod of3hundreds
46992= * 6 units, two places ‘to right of hun.
31328 = “ * 4 tens, one place to left of upits.
2709872= ¢« <« 346, still the same.

‘We hence see that the direction in the rule, of commen-
_cing with the right-hand figure, is not necessary for accura-
cy, but merely convenient.

2. What is the product of 739 multiplied by 39 ? .
" Ans. 28821,
3. What is the product of 1642 multiplied by 243 ? ’
: Ans. 399006.
4. What is the product of 3659 multiplied by 197 ?
Ans. 720823,
5. What is the product of 978 multiplied by 356 ?
Ans. 348168.
6. What is the product of 5849 multiplied by 871 ?
Ans. 5094479.
7. What is the product of 8567 multiplied by 462 ?
~ Ans. 3957964,
8. What i8 the product of 7768 multiplied by 369?
Ans. 2866392,
9. What is the product of 6793 multiplied by 842?
Ans. 5719706.
10. What is the product of 7183 multiplied by 279 ?-
Ans. 2004057,
11. What is the product of 8956 multiplied by 357 ?
Ans. 3197292.
12. What is the product of 7947 multiplied by 435 ?
Ans. 3456945.
13. What is the product of 356 multiplied by 29 ? .
- Ans. 10324,
14. What is the product of 1487 multiplied by 453?
Ans. 673611.

s it necessary to commence multiplying with the nght-hand figure
of the multiplier §




15.
16.
17.
18.
19.
20.
21.
22.
23.
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"What ‘is the product of 5371 multiplied by 287"
Ans. 1541477

"What s ‘the product of 1879 multiplied by 2377
Ans. 445323

What is 'the product of 4386 mmltiplied by 93 ?

Ans. 407898.

What is the product of ‘2957 multiphied by 298 ?
. Ans. 881186.

What is the product of ‘2879 multiplied by 375 ?
, o Ans. 1079625.

What is the product of 3499 multiplied by 268 ?
Ans. 937732.

‘What is the product of 7846 multiplied by 654 ?
_ Ans. 5131284.

What is the product of 9347 multiplied by 374 ?
Ans. 3495778.

‘What is the product of 7953 multiplied by 733 ?
.Am 6829549.

‘5“.‘ Perform the opentwns as indicated by the fol-
lowing signs.

pwqmupwwr

i19.

39896 149=5646504.

. B74316>¢6876=6137480816.
. 764379 X 7186=5492827494.

3765738 4567=17198125446.

. 6789345 x 3892=26424130740.
.~ 6804673 X 9872=67175731856.
. 778967 % 5346=4164357582.

. 7832754 X 3786=29654806644.

8450789 x:64382-18798018682.
B676895 X 7196=x40847388420.

"T'tte scholar should be required to enumerate each of the
above products.

§ 67, Whenever the muliip lier consists of the figure 1
‘and ciphers, as 10, 100, 1000 10000, the multi hoatlon i8
perforaied by writh; the ciphers_of ‘the multiplier on the
nght qf thc multz uxmd .

67 How multxply by 10, 100, 1009, &n.
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1. What is the product of 378 multiplied by 100 ?
, Ans, 37800.
2. What is the product of 7536 multiplied by 1000 ?
‘ . Ans. 7536000.
3. What is the product of 8560 multiplied by 10 ?
Ans. 85600.
4. What is the product of 87469 multiplied by 10 ?
B Ans. 874690.
5. What is the produet of 66879 multiplied by 10000 ?
. Ans. 668790000.
6. What is the product of 30807 multiplied by 100 ?
Ans. 3080700.

§ 68, When the multiplier consists of a number larger '
than 1 with ciphers on its right, multiply by'the significant
figures only, and place on the right of the preduct, ciphers
equal in number to those of the multiplier. ,

If there are ciphe::} both on the right of the multilzib;r
and multiplicand, muwltiply by the significant res )
and place on.the right of the product 'gséamiglgzphers as
are found in both. ' :

1. Multiply 46876 by 30. : Ans. 1406280,
Multiply by the 3 only and write the cipher on the right
of the product. ‘

2. Multiply 67598 by 450. - Ans. 30419100,
3. Multiply 879564 by 8100. Ans. 7124468400,
4. Multiply 897630 by 900. Ans. 807867000.
5. Multiply 78563 by 4900. .  Ans. 384958700.

§ 69, When there are ciphers between the significant fig-
ures of the multiplier, multiply by the significant figures
only, and for each interveming cipher, remove the follow-
tng product one degree further to the left. .

1. Multiply 50679 by 508.

68. How multiply wben the multiplier consists of a number larger
than 3ne, with ciphers annexed ¢ Wgntis to be done when there are -
cipherson the right of both numbers?$

69. How is the operation conducted when ciphers stand between

| significant figures
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mronm. 0
50679
508

406432 )
2533956 plwedtwodegmestotheleﬁbecause of the
25744932 cipher in the multiplier ; as 255395 is the
product of hundreds in the multiplier, its
right-hand figure must stand in hundreds’ place.

2. Multiply 87063 by 607.  ~  Ans. 52847241,

3. Multiply 9746904 by 609. Ans. 5935864636.
- 4. Multiply 739087 by 3009. Ans. 2223912783,

5. Multiply 7896504 by 6002.  Ans. 47394817008,

§ 70. To multiply by any number of 9s. One 9 is 1
less than 10; two 9s are 1 less than 100 ; three 9s are 1
less than 1000, &ec.; that is, 9=10—1; 99=100—1;
999=1000—1, &c. Hence if any number js to be mul-
tiplied by 9, and a cipher is placed on its right, (§ 68,) the °
result is the multlphca.nd taken once more than the required
number of.times ; therefore from that result substract the
given multiplicand, and the result will be the product of the -
multiplicand multiplied by 9. The same explanation is ap-
plicable to any number of 9s. . Therefore when the multi-
plier consists of 9s only, place as many ciphers on the right
of the madtiplicand as there are 93 in the multiplier, and
. from the result subtract the multiplicand. .

The same mode of procedure may be adopted whenever
the multiplier is 98,. 998, &c., or 97 997, &c., by wri-
ting the ciphers as bqu, and subtractmg Srom ‘the result
two, three, or more times the multzplwand as the qase may
require. A

1. Multxply 7958 by 9999

mronm
79580000 - Four ciphers added because the multlpher
7958 eontains four 9s.
7957 204 2=prod. of 7958 9999. .
. <

70. How multi 21 - How multiph » nombee KW\

What is said of 9 "’&.g _ LA
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2. Multiply 53874 by 99.
PERFORMED. -

5387400 Two ciphers added because the multlpher
653874 contains two 9s.

T 538 362‘6-1)!1)4 of 53874)(99

3. Multiply 85674 by '999. Ans. 85588326.
4. Multiply 73218 by 9999. Ans. 732106782,
5. Multiply 763978 by 9. © Ans. 6875702
6. Multiply 54789 by 99. Ans. 5424111,
7. Multiply 81567A.by 98.
- PERFORMED. .
814667 0 0=multiplicand muhlphed by 100.
81567x2= 163134 “ -2
T 7998666 - “ 98,
8. Multiply 76358 by 997. ' .
PERFORMED,
.7635800 O—multxphcand muluphed by 1000.
229074= 3.
76128926= “ “« o« 997,

9. Multiply 46809 by 99. - Ams. 4634091,
10. Multiply 83964 by 999. Ans. 83880036.
11. Multiply 686738 by 97. Amns. 56913586.
12. Multiply 78696 by 998. Ans. 78438808,
13. Multiply 846709 by 98. Ans. 82977482,
14. Muh:np!y 978875 by 997. Ans. 970963375,

GENERAL ABPLICATION OF m'm’mmnon

§ 71,—1. What would 693 pounds of sugar cost at 14
cents a pound ? Ans. 9702 cents.

The answer to the previous sumis given in ccnts, and
since 100 cents make a dollar, there will be .a dollar for
every hundred cents in 9702 cents. Now if we enumerite
this number, (9702,) we find the 7 is hundreds, and the 9,
thousa.nds or tens of hundreds. Heneo there are 97 hun

/1. How many cants minke & dollar{ o« many dollars in 9702
cents f How many hundreds in 9702t
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dred and 2 cents, or 97 dollars and 2 cents. To designate
dollars from cents we place a period between the figures in-
dicating cents and those indicating dollars, and since the
value of 1 dollar is 100 cents, any value in dollars is re-
duced to cents by placing two ciphers on the right of the
dollars, (§ 67;) and consequently any value in cents is ex-
pressed in dollars, or dollars and cents by cutting two figures -
from the right of the number expressing that value. The
figures to the 7ight of the point will be cents, and those on
the left will be dollars. Thus the answer to the previous
sum, viz., 9702 cents, is reduced to dollars by placing a pe-
riod between the 7 and the cipher, thus, 97.02, and is read
97 dollars and .02 (two) cents. Any product, thus expressing
cents should be reduced to dollars, whenever it is larger
than 100, and the appropriate sign ($) for dollars placed
before the number. 9702 cents, when reduced to dollars, is
written $97.02, and read 97 dollars and 2 cents. -

2. What would 463 tons of hay cost at $18.64 a ton?
Ans. $8630.32.
In multiplication, one of the given numbers determines
how many times the other is to be repeated. Thus, in the
above sum, if 1 ton of hay cost dollare, any number of tons
will likewise cost dollars; consequently the dollars are to
be,repeated as many times as there are single tons in 463
tons. Hence $18.64 is properly the multiplicand, or number'
to be repeated, while 493 is the multiplier determining the
number of repetitions. It is usual, however, to make the lar--
ger number the multiplicand, and the smaller one, the mul-
tiplier, it being more convenient; while the character or
value of the product is not affected in the least by the order

in which the numbers are taken. K :

3. What will 897 pairs of shoes cost at $1.75 a pair?
Ang. $1569.75.

How designate dollars from cents § © How is any value in dollars re-
duced tocentsi How is any value in cents reduced to dollars?
‘What figures are cents and what dollars§ How reduce 9702 cents to
dollars§  How read? When should any product in cents be reduced
to dollars? What sign marks dollars$ %m is determined.by one
of the numbers in multiplication # . Illustrate. Which number 1s the
proper multjplicand # ‘eihich the multiplier! TWhat » wsesd\
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4. What will - 398 gallons of ‘molasses-cost- at 56 cents
por gallon ? Ans. $332,88.
Whatnsthevdueof%ya:dsofoldthut$476pm
- Ans. $1406.00.
6 ‘What ‘will 763 bushels .of wheat ‘cost at $1.75 a
bashel ? Ans. $1335.26.
7. ‘What will 'a :drove of 89 eows vest ‘4t .an average
price of ‘$18.56'? -Ams. $1651.84.
8. ‘Bold 1789 pounds of butter -4t 18 cents a pound.
#How much.-did I recsive? . . -dAns. $322.02.
9. Thete are*48 lines on:a’ pagoand- 68-lettdrs in each
line, hiow many létters-on a page ? Awns. 2279 letters,
16. If one box of raisins be worth. $2.16, what will 737
‘boxes cost? Ans. $1591.92.
11. If one'bushel of ‘corn ‘be werth 78 cbnts, 'what is the
atalue of :839 bushels ? T Ans, $654.42,
12. If a-mosn travel 686-miles per day, hiow far will he
- tritvel in 369 days? Ans. 216234 miles.
13." If @ laborer receive $342 for a year’s labor, how
much would he eamn .in 17 years ? ‘ Ans. $5814.
114. What cost 269 tons of hay-at $16.75 per ton ?
- Ans. $4505.76
15. What - will 397 boxes of rdisins ‘come. to at $3.25 a
box ? -Ans. $1290.25.
16. What will 37 yoke of oxem cost at an averige of
$73.87 a pair ? Ans. $2733.19.
17. What is the value of 64980 :pounds:of gunpowder at
33 cents a pound ? Ans. $21443.40.
18. What is the value of 1653 pounds of choeolate at 17 -
-oents a pound ? Ans. $281.01.
19. Wha.t is the value of 615 umbrellas at.$2.18 each?
Ans. $1340.70.
20 ‘What would 5278 trunks cost at $5.37 each ?
Ans. $28342.86.
21 What would 896 a.ntbmetws ocost-at 42 cents each ?
Ans. $376.32.
22 ‘What would 1728 pounds of morocco cost at 29 cents
a pound ? Ans. $501.12.
23. What would 34796 pounds of wax coet-at 24 cents
& pound ? Ans. $8351.04.
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MERCHANTS' AND TRADESMENS’ BILLS.
§ 72, To find the total value of a bill of goods :—
Fend the value of eaoh stem of said bill by multiplring
the price per icle by the number of articles, and add
the several valwes together. '
Find the amount of the several articles specified in the
following bills :—  ~

1.
J. Norton, Esq.
Bought of Samuel Brown,
5 pairs of boots, at $8.25 a pair, - - - - . $16.25
6 yards of broadcleth, at $4.50 a yard; - - - 27.00
12 skeins of sewing silk, at 5 cents a skein, + - 60"
16 yards of muslin; at 35 cents & yard, - - - 5.60
$49.45
Received payment,
Samuel Brown.
Jaﬂ, 1y, 184.9.;
- 2.
John Huttan, Bsq. ‘
Bought of James Fisher,
27 pounds of coffee, at 11 cents a pound, -. - - $2,97
16 pounds of sugar, at 9 cents a pound, - - - - 144
21 pounds of raisins, at 7 cents a pound,. - - - 147
18 pounds of butter, at 21 cents & pound, - - - 3.78
$9.66
Received payment,
James Fisher.
Jan. 18, 1849,
.3
George Smith

Bought of Samuel Johnson,
37 yards of silk, at $1.25 a yard, - - $

- 32 yards of muslin, at 52 cents a yard,
12 pairs of shoes, at $1.82 a pair, -
16 hats, at $2.18 a hat, - - - - -
21 pairs of shoes, at $2.10 a pair, - -

Required the amount of the bill. Ame. §163 71
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) 4.
James Rankin
Bought of Johnscm Co
30 barrels of flour, at $5.20 a barrel, - - -
27 barrels of beef, at $8.75 a barrel, - -
16 barrels of pork, at $8.12 a barrel, - -
42 kegs of lard, at $2.90 a keg, - - - -

Required the total value. Amt. $643.97
‘ 5.
T. Jenkins, Esg.

Bought of Smith & Stodard,

37 bushels of wheat at $1. 75 per bushél, - - §
42 bushels of corn,-at $0.92 per bushel, - - -
24 bushels of rye, at $0.75 per bushel, - - - -
89 bushels of oats, at $0.33 per bushel, - - -
‘ Amt. 3150 76

- Received payment, A
Smith & Stodard.

R. Prince, Esq.
- Bought of James Sanford g‘ Co.

32 arithmetics, at 29 cents, - - -
61 readers, at 35 cents, - - -
88 spellers, at 39 cents, - - -
28 geographies, at 66 cents, -

- Am¢. $80.63
Received payment,
J. Sanford & Co.

Samuel Jones
Bought of Richard Lee ("' Co.
54 Watts's Psalms and Hymns, at 42 cents, - -
29 New Testaments, at 63 cents, - - .- - -
47-Watts on the Mind, at 27 cents, - - - _ -
69 New England p'rimers, at 15 cents, - - -
26 Doddridge’s Rise and Progress, at 18 cents, -

. ) ; Amt. $67.17
Received payment, '
Richard Lee & Co.
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8.

P. Stevenson

B quGmchmwlton,
856 pounds.of butter, at $0.17 & poand, - -
287poundsoflud at $0.72 a pound, - - -,
99 pounds of cheese,at $0.13 a pound, - -
287 pounds of mutten tallow, at $0.07 a pound,
188 pounds of beef tallow, at$010aponnd.

Amt $146.72
Received payment, ]
L~ : G. Knowlton.
9.. )
Robert Baker
Bought qf Janm Smdeker
18 yoke of oxen, at $87 per yoke, - - $
24 span of horses, at $156 per span, - - - -
72 cows, at $27 each, - - - - - - -

Amt. $7264

Received payment,
James Snedeker.
- 10,
" Joseph Stewart, Esq.
f H
17 yards superfine broadcloth, at $5 80 per ynd
42 yards muslin, at 32 cents per yard, - - - -
63 yards black silk, at 89 cents per yard, - - -
13 vest patterns, each 75 cents, - - - - - -
108 pairs of cotton hose, at 19 cents each, - - -
Ame. $198.38

11.

G. Godfrey, Esq.

’ Bought of Seth Misller z— Co.
33 hundredweight of refined sugar, at $8.37

28 hundredweight of crushed sugar, at $7.92

63 bags of Java eoffee, at $3.20 per bag, -

-9 chests of tea, at $18.63 per chest,- - -

12 barrels of molasses, at $9 per barrel, - -

At TS24
2C »
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. 12.
Marcus H. Stoddard
Bought of Samuel C. Pike & Co.

3 hogsheads of molasses, each 63 gallons, at 27 -

cents a gallon, - - - - - « - - -
7 casks of vinegar, each 42 gal.lons, at 30 oenha.

gallon, - - - - - : « - « - - .
8 qumta.ls -of codfish, each 112 pounds, at 5 cents
apound, - - - - - - - - - - -

36hamsea.ch18pounds,at9wntsapound -
39 hams, each 16 pounds, at 7 cents & pound, -

Amt. $286.03
Samuel C. Pike & Co.
13.
Bought of Samiel Smﬂ”en,
3 dozen mahogany chairs, at $5 each, - - -
12 dozen cane-seated chairs, at $3.20 each - -

8 dozen kitchen chairs, at $1.73 each, - - -
6 bureaus, at $17.86 9ach, - e e e e -

Amt. $914.04
Samuel Stiffen.

Received payment,

S. Van Rensselaer

- Received payment,

14.

Bought of Benj, Builer,
3 boxes of sugar, each 108 pounds at 12 cents a
pound, - - - - - - - - - - $
3 hogsheads of molasses, each 63 gdllons, at 36
cents a gallon, - - - - - - « =«
5 chests o(riftea, each 96 pounds, at 84 cents
und, - - - - - - o - - -«
6 casks of rice, each 280 pounds, at 5 cents
pound, - - - - - - - - - . .

Amt. $594.12
Benj. Butler.

Gleorge Grant, Esq. .

[ - )

. Received payment,



~

MULTIRLICATION. 99

15.
Samuel Dean, Esq.
Bought of Sylvester Crane & Co.
89 bags of coffee, each 96 pounds, at 12 cents a
pound, - - - - - - - - - - . .
' 360hestsoftea.,each 63ponnds at 69 cents a

- « o @ ®© a = =

pound, -
abalesofnheehng,mhﬁ«iyaxds,at 14 centsa

- yard,
5boxesofsugar ea.ch256pounds, atSOentsa.

pound, - - -« - « = - < - - .
14 boxes of ra.mns,emhl'e ponnds, at 13 oents
apound, - - - - = = = « - - -
Amt. $2797.04
16. '
R. Cowil, Esg.

Bought of Sanford Spalding,
17 hogsheads of molasses, each 63 gallons, at 27

cents a gallon, - - - - - - - - $
13 baryels of vinegar, each 36 ga.llons, at 18
cents a gallon, - - - - - - -

16 boxes of sugar, each 178 pounds at 7 oentl a

pound, -
23kegsofla.rdeach35pounds,a.tllcentsa
pound, - - - - S

Ami. $661.32
17. . _

J. Dunham, Esq. .
Bought of Seth Osborn,
- 18 pounds of tea, at 56 conts a pound, - - - $

27 pounds of coffee, at 14 cents a pound,

48 pounds of sugar, at 11 cents a pound, - .
21 pounds of raisins, at 15 cents a pound,
31 pounds of butter, at 21 cents a pound,

Rwelved payment,

Amz. $28.80
Seth Oshorn.
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DIVISION.

§ 73, By Division- we ascertain how ms.'ny times one

number contains &nother. The sign of divieon is thus

written <=-. The lefi-hand number is to be divided by that
on the right. '
DIVISION TABLE,

1+-1=1 2=-2=.1 3+3=1 4+-4=1
2+1= 2 4=-2= 2 6+-3= 2 8+4= 2
3+-1=3 6+-2= 3 9+-3= 3 12+-4= 3
4+-1= 4 8+-2= 4 12=-3= 4 16+-4= 4
5=1= 6 10=-2= 6 16=-3= 6 20=-4= 5
6=1= 6 | 12=2= 6 18=-3= 6 24=4= 6
7=1=17 14+-2=7 21+-8= 7 28-=-4= 7
8+-1= 8 16=-2= 8 24-+-3= 8 82=4= 8
9=1= 9 18=2=9 | 27=8= 9 36=-4= 9
10=-1=10 20=-2=10 30=-3=10 40+-4=10
11--1=11"| 22--2=11 33+-3=11 44--4=11
12-1=12 | 24-+-2=12 36+-3=12 48-+-4=12
6+6=1 6+-6= 1 7=7=1 | 8=8=1
10+-6= 2 12+-6= 2 14=-7= 2 16=-8= 2
16+-5= 3 18=-6= 3 21+-7= 3 24--8= 3
20=-6= 4 24+-6= 4 28=-7= 4 32+-8= 4
256=-3=§ 30+-6= 65 36+7= 6 40=-8= §
30+-56= 6 86+-6= 6 42+-7= 6 48=-8= 6
86+-6= 17 42-6= 7 49=-7= 17 56—8= 17
40+-5= 8 48-+-6= 8 56-7= 8 64+-8= 8
45=-6= 9 54+-6= 9 63=-7= 9 | 72+-8= 9
50=-6=10 60-=-6=10 70+-7=10 80+-8=10
§556=-565=11 66+-6=11 77+=7=11 88+-8=11 .
60+-5=12 72+-6=12 96+-8=12

84+-7=12

76, What is ascertained by division{

'

<



9-:-9=
-18+-9=
-27+-9=
36=9=
54+-9=
63=-9=
72=-9=
81+9=
90=-9=10
99+-9=11

© MDD

108+97—-'-12'

DIVISION.
10+10= 1| 11+11= 1
20+10= 2| 22+11= 2
30+10= 3| 33+11= 3
40:10= 4| 44+11= 4}
50+10= 5| 55+11= 5
60102 6| 66-11= 6
70+10= 7| 77+11= 7
80-10= 8| 88+11= 8
90+10= 9| 99+11= 9
100+10=10 | 110+11=10
110+10=11 121+ 11=11
120+10=12 | 132+11=12

101

12=-12=
24+12=
36+-12=
48=-12=
60+-12=
72+-12=
84+12=
96-12=
108+-12=
120+-12=10
132+12=11
144+-12=12

OO WN -

§ 74, MENTAL EXERCISES IN DIVISION. *
11 are how 1 many ! ?

2-+2 are how many ?

3+1 -« 62 “
2__ 1 “ “« 4_2 “ «
5+ 1 « © “« 8_:_2 [ €«

S 4=1 “ “ 1222 “ o
7+1 o« w 10+2 « o«
6=1 « « 14=-2 “ [
9-=1 “ «“ 18=-2 c ‘
8,_:_ 1 " “ 16+2 (13 [{3

1041« o« 20+2 ¢«
12=1 « « 2422 “ ¢
11 - 1 % L.« 22_-_ u‘ ‘¢

~ - L
3-=-3 are how mnny" 4-=-4 are how mq.ny"
9-+=3 “ 1224
6=3 ¢ “ 8=4 “ @

12+3 .« o« 16+4 ¢«
18+3 « 244 v«
16=3 «  « 204 « o«
21.:_3 3 “« 28_:‘4 « “
27+3 € 3 36_:_4 “ Ko
24_:_ 3 “« [ 32_:_4 e . [
303 o« o« 40+4 o« o«
363 « “ 484 .«
33+-3 « “ TA-=-A w w

g%
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5—-6nehow ma.ny" 6---6 are how mmy’
156 18+6
10=-6 “ ) ¢ 12+6 ¢« [
20—:-6 “ “ 246 “ [
. 30_:_6 “ o 36+6 “, [
25=6 « [ 30-+6 3 ¢
856 « “ 426 “« “
456 ¢« “ 546 “
40-=-6 “ “« 486 “ [
50=-6 “ “ 606 . ‘«
606 « “« 726 « ¢
65=-6 BN “ 666 « «
77 are how many ? 8--8 are how many ! ?
21_:_7 6 24_ 3 ‘@
14_:_7 “« o« 16--8 13 13
28+7 3 {3 32_:_8 " [13
427 « “ . 48=-8 4 ] “
35_:_7 'Y [ 40_:_8 3 [3
. 49_:_7 “ “« 56_§_8 “« '
637 ¢ “ 728 “ o
56_:_7 “ « 64_;_8 . e “
70+7 [ [ 80_:_8 g [
84+7 3 “« ! 96_:.8 [ 33
77_:,7 “ 3 88_3_8 .. .«
91_:,7 “ “« 104-:-8 « “
929 are how many ? 10--10 are how many ?
27_:_9 € 13 30+ 10 Q3 [13
18_:_9 {3 13 20_:_ 10 B 3 [73
36=-9 “ “ 40-=-10 “« &
54+9 « o« 60-10 « =
45_:_9 6 [1] 50+‘10 3 K3
63_:_9 43 3 70_:_ 10 -¢e &«
819 “ “« 90-=-10 . T s
72+9 “ I3 80-:—10 o [
90-=-9 « “« 100-=-10 « «
1089 « o 120=10  « “
99-+9 o o 110=-10 “ s
7179 -6 , ] 130—_-‘.1“ “« [




11=-11
33=11
2211
4411
6611
5611
77+11

99=11-

8811
110+-11
13211
121+11

108

12--12 are how mmy ?

DIVISION.
are how many ? ?

3612

o “ 2412

¢ (3 48_:_ 12

13 3 72_:_ 12

« [ 60=-12

“ “ 84--12

“ o 108+-12

“ .« 96—:— 12
R “ 120+12
“ @ 14412

“ “ 132+-12

(3
“
[
113
{3
3

[
-~
‘"
(13
[}
“
3
@
.
[

§ 75, FurTaer ArrricATION oF Division TasLE.

1. 4=~ 2 are how mmy" 26.
2. 8+ 4 “ 27.
3. 12+ 3 « “ 28.
4106 ¢ “ 129,
6. 16- 6§ .« « 130.
6. 12+ 4 « |81.
7. 16+ 4 & |32,
8. 18- 9  « « |33,
9. 16+~ 8- -« « (34
10. 248 - « « |86,
11. 24+ 3 o o 36.
12. 24 6« . 187
13. 24+ 4 o « |38,
14. 279 & « 139,
15. 28+ 7 « «  [40,
16. 30+10 = “« 141,
17. 32+ 8 ¢ « 142,
18. 28+ 4 _ « « 148,
19. 21+ 7 ®oo« 44,
20.42= 7 o« o« |45
"21.63+ 9 « «  |46.
22. 64+ 9 & « 147,
23. 49+ 7 o o 48.
R4, 66+ 8 u « 149,
25. 72+ 9 o« - w150,

81+ 9are how mmy"

88=11
54— 9
8412
18=- 9
72+ 8
96~ 8
9612
88-=- 8
63 9
99~ 9
13212
121=-11
14412
96-=-12
72=- 8
81= 9
42=- 6
108=-12
84 7
88-=-11
77 7
56= 8
8412
63 9

¢
L]
[
[

«

13
[
‘“
(13
{3
13
3
3
3
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§ 76.—1. How many pairs of boots can be bought for
$24, at $3 a pair? (24+-3=how many?). -

2. How many quarts of milk, at 4 cents a quart, can be
bought- for 16 cents? How many for 32.cents? for 24
cents ? for 40 cents? for 48 cents?

3. How many pounds of cheese can be bought for 40 cents,
at 8 cents a pound ? for 32 cents ? for 64 cents? for 56
cents ? for 72 cents? for 96 cents ? for 24 cents?

4. How long will it require to travel 49 miles at 7 miles .
an hour? 63 miles? 77 miles ? 84 miles? 35 miles? 42
miles ? 21 miles? ’

5. How long will 35 bushels of oats suffice for a horse,
if he eat 5 bushels a week? How long will 45 bushels suf-
fice? 60 bushels? 55 bushels ? 30 bushels ?

6. How long will it require to travel 72 miles at 9 miles
an hour ? how long to travel 108 miles? 99 miles? 54
miles ? 45 miles ? 63 milés?

7. If a barrel of molasses cost.$11, how many barrels
can l;e bought for $33? for $77? for $99? for $55? for
$88 ? - ) :

8. If a man earn $8 in 1 day, in how many days will he
earn $487? $64 7 $96? $40? $32°? $72°?

9. If a pound of sugar cost 9 cents, how many pounds
can be bought for 81 cents? for 90 cents? for 45 cents?
for 54 cents? for 63 cents ?

10. If a man spead $12 a week, in how many weeks
will he spend $96 ? $132? $727? $84? $60? $144?

11. At 4 cents a mile, how far can I ride for 48 cents?
32 cents? 16 cents? 20 cents? 40 cents? 44 cents? '

12. If it cost 7 cents to ride 1 mile, how many miles can
‘I ride for 63 cents? for 84 cents? for 56 cents? for 35
cents ? for 77 cents ? , v . '

13. How many shillings are there in 72 penoce, 12 pence
being required to make 1 shilling? in 96 pence ? in 108
pence? in 132 pence? in 60 pence? ‘

14. If a pound of lard cost 11 cents, how many pounds
may bé bought for 110 cents ? for 132 cents ? for 88 cents ?
for 99 cents ? for 55 cents ? -

15. Bought a sheep for $6. How many shee'}?) can ] buy .
for 3547 for $66 ? for $72? for $48? for $36? for $427
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16. If 8 shillings mzke 1 dollar, how many dollars are
there in 64 shillings? in 88 slnllmgl" in 56 shillings ? in
96 shillings? in 72

17. There are 12 ounces in 1 pound Troy How many
pounds in 72 ounces ? in 48 ounces ? in 84 ounces? in 60
ounces ? in 36 ounces ?

§ 77, It often happens that the dividing number is not an
exact measure of the one to be divided ; that is, after the
division is performed, @ portion of the divided number, less
than the divisor, remains. This is called the remasnder.
The following is an illustration. Suppose 23 is to be di-
vided by 5. The divisor § is not contained in 23 so many
as 5 tinfes, since 5 times 5 are 25, a number larger than 23.
It is, however, contained in 23, 4 times, since 4 times 5 are
20 ; a number less than 23 by 3. Hence 5 is contained in
23, 4 times and 3 remainder.

1. How many times is 6 contained in 39, and what is
the remainder ?

2. How many times is 4 contained in 18, and what is
the remainder ?

3. A man having $37, bought cloth at $5 a yard. How:
many yards could he buy, and how many dollars would he
have left?

4. A boy having 47 cents, bought melons at 6 cents
each. How many melons could he buy, and how many cents
have left ?

5. A scholar has 51 sums to perform. During how many
hours ?ca.n he perform 7 per-hour, and how many will re-
main ?

6. If a pound of raisins cost 7 cents, how many pounds

can I buy fP or 60 cents, and how many cents left ?
© 7. If a pound of tamarinds cost 6 cents, how many
pounds can be bought for 70 cents, and how many cents
loft ? for 49 cents? for 59 cents?

8. If a pound of dates cost 12 cents, how many pounds
can be bought for 140 cents, and how many cents left ?

9. If a barrel of flour cost $9, how many barrels can be
‘bought for $70 ? for $88 ? for $49? for 357 ? for $68°? .

77. What often happensi Tlustrelel
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10. How many times 4 in 33, and how many remain ?
in 387 in 467

11. How many times 8 in 46, and how many remain ?
in54? in 71°?

12. How many times 11 in 37, and how many remain ?
in 49? in 93?

13. How many times 12 in 52, and how many remain ?
in 79 ? in 101?

14. How many times 9 in 61, and how many remain ?

- in 86 ? in 107 ? ' .

15. How many times 7 in 51, and how many remain ?
in 83?7 in 78?

16. How many times 6 in 39, and how many memain ?
in 577 in 477

17. How many times 12 in 79, and how many remain ?
in 63?7 in 95? :

" 18. How many times 11 in 81, and how many remain ?

i 69? in 98°?

19. How many times 10 in 64, and how many remain ?
in 73? in 1177 ' -

SIMPLE DIVISION.—For the Slate.

§ 78, From the previous questions and answers we learn
the nature of Division ; viz., that it ig a process of ascer-
taining how many times one number contains another.

Twa numbers are given, one of which is to be divided by

_ the other. That o be divided is called the dividend ; that
by which we divide, is called the divisor ; and if, after the
operation is performed, a number be left undivided, that is
called the remainder. The quatient, or number, obtained
by dividing the dividend by the divisor, %s one of the fac-
tors, (§ 64. 1,) or equal parts into which the dividend is
separated. The number of these factors eguals the wunits

78. What do we ascertain by division} How many numbers are
é‘jvenl What is that to be divided called? What that by which we
: 'n't;ei What call the( number left undivided? What is the quo-
tient .
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tn the divisor ; hence if the guotient be toritten down a
number of times equal to the units composing the entire
diisor, and their sum obtained, it will ezactly correspond
with the dividend in all instances, except when there ts a
remainder ; if a remainder exist, that must likewise be
added to the amount of factors. :

IrrusTRATION. If we divide 20 by 4 we obtain 5 as a
quotient ; 4 and § are therefore the factors of 20 ; and since
the divisor 4 contains four units, the quotient § must be re-
peated 4 times to produce the dividend 20; thus 5454
54+6=20. Again, 23+4=5 and 3 remainder, and 5+
545+46+3=23 ; that is, the four factors into which 23 is
divided, and the number (3) which. remains over and above
these four factors, being added, produce the dividend 23.

It is obvious that the remainder must in every instance
be less than the divisor, for were it larger than the divisor,
the dividend would contain that divisor one time more than
is indicated. )

T At paragraph 73, we gave the character <, as that used
to imply division. It is also expressed by writing the divi-
dend over the divisor with a short line between them ; thus

27 . )
3 implies that 27 is to be divided by 3.

. The dividend may be a mere abstract number, or a num-

ber representing some particular objects, or valuation. The
divisor is always to be regarded as merely a number, showing
the number of equal factors or quantities tnto which the
dividend 13 to be r ; while the quotient, being one of
the equal parts into which the dividend is resolved, must be
of the same name or kind as the dividend. The remainder
being also an undivided part of the dividend, agrees with it
in kind. Division is the reverse of Multiplication, and is
proved by it. The divisor showing the nwmber of factors

‘What is a factor? (§ 64. 1) The number of these facfors eE::
what? How proved?! What exception? How then! Give
trations§ How does the remainder compare with the divisor? Why §
‘What is the sign of division? How else expressed? What may
dividend bet The divisor what?! Showing what! The quotient
must agree in kind with what? The remainder with what{ How
is division proved? What does the divisor show{
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obtained from the dividemd, and the quotient being one of
these factors, the produot of these two terms necesearily
produces the dividend in all cases except where there is a
remainder. If a remainder exist, it must be added to the
grot(linct of the divisor and quotient to produce the divi-
end.

Division is usually separated into two sections : the first
embracing all cases when the divisor is not more than 12;
the second, all cases when the divigor is more than 12.

N

CASE |I.

§ 79, The following rule is to be used only when th
. divisor does not exceed 12. ,

RULE.

Write down the dividend, and placing a short curve
Uine on the left, write the divisor at the left of that curve,
and draw a horizontal line directly beneath the dividend.
' Take from the left of the dividend the smallest number
of figures capable of containing the divisor, and observe

many times it is contained, and whether there be any
remainder, writing the figure expressing thetimes, beneath
the line, directly under the figure or figwres divided. If
there be a remainder, write the fi ing figure of the
dividend on the right of that remainder, and divide as
before, placing the figure obtained, under the dividend fig-
wre last taken. ontinue this process, till all the figures -
of the dividend have been taken ; the number obtaineg will
be the quotient. i :

If the figure or figures taken dévide without remainder,
proceed with the remaining figures as before; and if in
assuming any figure of the dividend, the number obtained

What is the quotient? Their product, what! What exception?
How, if there a remainder? How many sections? The first,
what i The second, what { N

19. What is the rule} How write the sum$ How many figures
are taken, and where! Where write the quotient et If there
be a remainder, what is done? Where p. the figure obtained?
How long continue the 1 If the figures divide without re-
rmainder, how proceed } mplwesdphetinthequoﬁenu




Be less than the dittisar, place a cipher in the: guotieny,
- :;d, assuming another figure of the dividend, procted as
ore.
1. Dividle 9686 by 3.  PerrorwmEp. 3)0636
- . 3212 |
The work here is very simple, as each figure of the divi-
" dend contains the divisox, one or more times without remain-
der. : ’
2. Divide 84884 by 4. ) Ans. 21221.
3. Divide 684264 by 2. Ans. 342132.
The following sums will require more care. In the first
z};ce, the left-hand figure of the dividend is in most cases
than the dewisor, so that it may be necessary to take
two or even three of the left-hand figures of the dividend to
dbtain a number sufficient to contain the diviser; -snd in the
seoond -place, the figure or figures divided, will divide with-
out remainder only occasionally, 8o -that instead of dividing
each figure separately, we must write thern successively
on the right of the remainders of a previous division, and

divide the number thus produced.
OPERATION.
4. Divide 1728'hy 4.  4)17 2 8=dividend.
4 3 2=quotient.

Here the left-hand figure 1 will not centain the eivisbr 4,
and we therefore divide the 17, that is, we -assume the two
left-hand figures. The divisor 4 is contained.in 17, 4 times
and 1 over. The 4 is written down and -2, the third figure
of the dividend, is placed on the right of the remainder 1,
and the number 12 obtained. This number contains the
divisor 4, 3 times and no remainder, and-8 contains the di-
visor 2 times and no remainder. Hence the required quot-
fentis432. ‘ -

It is important to know the precise numerical value of the
quotient figures. That value is in all cases the safhe as that

How does tho left-hand -figure of the dividend often ¢a e ‘with
the divisor§ How figures of the divisor may be taken at a
time? What is a second difficalty? What is the value of each fig-
ure in any quotient .

10
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of the. figure. or figures divided. In the. above sum, had
the lefi-hand figure, 1, been sufficient to contain the divisor,
the figure obtained by dividing would have been thousands,
bedause the 1 occupies the place of thousands. But asit is
we take the two left-hand figures, viz., 17, which are hun-
dreds, and thus obtain 4 hundred as the left-hand figure of
the quotient. When we take the 2 of the dividend, that
being tens, we obtain tens, and the 8 bei'ng units, gives
units. It will be observed that when two" figures are di-
vided together, it is the right-hand one, that determmes the
denommahon
OPERATION,
5. Divide 3568 by 8. 8) 3 5 6 8=dividend.
4.4 6=quotient.

ExpranaTiON. 3, the left-hand figure, will net contain.
the divisor, we therefore take 35, which contains 8, 4 times
and 3 over; then placing the 6 on the right of the 3 re-
maining, we obtain 36, and this (36) contains 8, 4 times
and 4 over ; then, lastly, the 8 of the dividend placed on the
right of the remainder 4, forms the number 48, which con-
tains the divisor 6 times. We thus obtain 446 as the quo-
tient. The 35 of the dividend is hundreds, and consequently
the left-hand 4 is hundreds, the second 4 is tens, and the 6,
units ; each corresponding in denomination with the figure of
the dividend from which it is obtained ?

6. Divide 34984 by 4. Ans. 8746.

7. Divide #8770 by 6. Ans. 6795.

8. Divide 471784 by 8. Ans. 58973.-

9. Divide 296802 by 9. , ' Ans. 32978,

10. Divide 413248 by 11. Ans. 37568.

" 11. Divide 1016868 by 12. - Ans. 84739.
" 12. Divide 59927 by 7. ' Ans. 8561.

13. Divide 4376756 by 5. Ans. 87535,

In the gbove sums no remainder is fonnd The following
are each attended with a remainder. '

/ 14. Divide 769537 by 6. Ans. 128256, and 1 rem.

The remainder is of the same denomination as the divi-
dend or number divided.
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15. Divide 6837981 by 11. . Ans. 621634, and 7 rem.
16. Divide 778891 by 8. Ans. 97361, and 3 rem:
17.. Divide 9867310 by 12.  Ans. 822275 and 10 rem.
18 Divide 3897150 by 7. Ans. 656735, and 5 rem.
19. Divide 87639577 by 8,  Ans. 10954947, and 1 rem.
20. Divide 4687931 by 9. Ans. 520881, and 2 rem.
21. Divide 4396178 by 9.  Ans. 488464, and 2 rem.
§80, In tid following sums, divide each dividend by
each of the given divisors separately, and add the quotients
and remainders.
1. Divide 783596 by 5 and 8.
OpERaTioN. 783596+5=156719, and 1 rem.
783966+8= 97994, and 4 rem.
: Ans. 254713, and 5 rem.

. Divide 346652 by 4 and 6. _Ans. 144438, and 2 rem.
. Divide 7418679 by 3 and 7. Ans. 3532704, and 2 rem.
. Divide 687054 by 7'and 9. Ans. 174489, and 7 rem.
. Divide 963785 by 6 and 8, Ans. 281103, and 6 rem.
. Divide 4567811 by 2and 11. Ans. 2699160, and 7 rem.
. Divide 854673031 by 5 and 9.

Ans. 265898276, and 2 rem.
. Divide 436958 by 6 and 10. Ans. 116521, and 10 rem.
. Divide 734697 by 3 and 12. Ans. 306123, and 9 1em.

O NN

10. If 8 drams make one ounce, apothecaries’ weight, .

how many ounces in 57893 drams ?
‘Ans. 7236 ounces, #hd 5 drams over.
11. If it cost 7 cents to ride 1 mile, how far can I ride

for 6978 cents ? Ans. 996 miles, and 6 cents over.
12. If an acreof land is worth $11, how many acres
can be bought for $986744. Ans. 89704 acres.
13. If 1 travel 12 miles daily, in how many days can I
travel 9867540 miles ? Ans. 822295 days.
14. If a locomotive run 12 miles in 1 hour, in how many
hours will it run 10368 ? Ans. 864 hours.
15. How many coats, at $9 each, can be bought for
$187353? Ans. 20817 coats.

80. How are the following suma to be divided )
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CASE tI.

§ 81, The following is the rule for dividing when. the di-
visor is gny number larger than 12.

RULE." ’

Write down. the dividend, and, drawing a skort curve
both on its right and left, place the divisor on the left.

Take from the left of the dividend the Mallest number
of figures capable of coptaiming the divisor ; amd, observ-
ing how many times it ts contained tn those ﬁgmraa placs
the figure expressing the number of times on the right of
the dividend, as.the furst figure, .

Multiply the divisor by the quotient figure, and place
the wunder the_ figures divided.

Subtrast this:product from the figure or figures divided,
and place on the right, of the nemainder the next lgftJumd
Jigure of the dividend.

Divide the number thus obtained: by the given divisor,
and place the: fifure obtained, as thesacondﬁgme@" the

iienp,
g“oContmue the process of dividing, multiplying, subs
tracting, and bringing down the figures of the dwzdend
tll all. are divided ; the figures ¢f the quotvent will ex-
press thetimes the divisor 15 contained in, the dividend.

If, after the division is completed, an undivided number be
Teft, that is a remainder.

If, on bringing down a figuze of the dividend to the re-
mainder, the number produced be less than the divisor, a
cipher must he placed in the quetient, and ‘apother figure of
the dividend bronght down.

If in any instance,’ after the product of the quotient and
divisor has been subtracted, @ number greater than the
divisor be left, the quotient figure is oo small ; but if that
product de greater than the number divided, it is toolarge

- 8%, Oase 2, embraces what?t How write the dividend; &c.# The
divisoet Take how mapyfigures! Observe what? How multiply f
What and bow subtract! How divide? Contmue what §
call any undivided number, after the division is completed i When

lace a cipher in the quotxentl How can we know if the quotient
ﬂ{"ﬂ‘e be too smallf too large?
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1. Divide 15341 by 29.
PerrorMep. 29)156341(529=quotient.

145

84

58

261

261

000

ExpranaTioN. Three figures are required to contain the
divisor, and‘in these figures, (153,) the divisor is contained
5 times. & is therefore the first quotient figure. Subtract-
ing 5 times 29 from the divided figures, a remainder of 8
is obtained, to which the 4 in the dividend is brought down
producing the number 84. This I divide as before and ob-
tain the quotient figure 2; then multiply and subtract
and find a remainder of 26. I then bring down the 1 and
divide, obtaining the third figure of the quotient, viz., 9, and
as all the figures are brought down and divided, 5§29 is the
quotient required, and there is no remainder. Hence we
learn that 29 and 629 are the factors of 15341. If either
of these numbers be written down as many times as there
are units in the other, their sum will be the dividend.

Division may therefore be proved by addition. In obtain- -
ing the proof by addition, if there be a remainder, it must
also be added in with the other numbers.

Addition ie not however the most direct mode of proving
division. The quotient and divisor are the factors of the
dividend, (§ 64, 1.) Hence, the dividend is produced by the
multiplication of these two factors ; that is, we prove division .
most directly, by multiplying together the divisor and gquo-
tient. If there be no remainder left in performing the
division, the product will equal the dividend ; if there be
a remainder, that must be added to the product of the divi-
sor and quotient, to produce the dividend. . .

If the work of the following sum be carefully observed,

How may we prove division? If there be a remainder what is
done! How best prove additiont What will the product bet If
there was a remainder, what mu2ﬁf._Dhe done { )
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it will be seen that each quotient. figure is obtained hy fbur
successive steps following each other oonstanﬂy in the same
~order. We first divide ; second, nmltwby third, subtract ;
and fourth, dring down.

2. Divide 6283468 by 58.

PERFORMED. PROOF.
68)6283488(108336 108336
58 58
483 866688
464 541680
194 62834 88=div.
174 -
208
174
54§
348
000

3. Divide 7461300Q by 95 Ans. 78540.

4. Diyide 946656 by 1038. Ans. 912.

6. Divide 855678 by 39. Ans. 6555, and 33 rem.

6. Divide 1299187 by 17.  Ans. 76419, and 14 rem.
- 7. Divide 4712394981 by 489.

Ans. 9636799, and 270 rem.

8. Divide 2686211248 by 296.4xs. 9075038.

9. Divide 5973467 by 243. - Ans. 24582, and 41 rem.
10. Divide 69372168 by 342. Ams. 202842, and 204 rem,

11. Divide 1748 by 18. Ans. 97, and 3 rem.
12. Divide 1193288 by 45.  Ans. 26617, and 23 rem.
13. Divide 47429 by 23 Ans. 2062, and 3 rem.

- 14. Divide 463582 by 39. Ans. 11886, and 28 rem.
15. If 246 men raise a fund of $175152, what is the

average swm paid by each ? ‘Ans. $712.
16. If an estate of $65466 be divided equally among 6
heirs, what is the share of each? - Ans. $10911.

17. i a bridge owned by 12 men afford an annual in-
eome of $2352, what is each man’s share ? Ans. $196.

How many steps and in what order? What are the steps !
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18. Ifammtnve1365ooﬁﬁlesinoneyeu,howmy

miles does he average daily ? Ans. 100 miles.
19. If a ‘horse run 378 miles in 42 hours, how many
miles does he run per hour ? Ans. 9 miles.

+20. Light comes from the sun to the earth, a distance
of 95000000 miles, in 8 minutes of time. How far is
that per minute ? Ans. 11875000 miles.

21. Suppose an apple-tree having 19 branches have 2964
apples om all its branches, how many does it average per
branch ? Ans. 156 apples.

22. If there are 2142 letters on a page and these letters
are equally divided into 42 lmes, how many letters are
there in & line ? Ans. 51 letters.

§ 82, To divide by. 10, 100, 1000, 10000, &cc.

- We place on the right of any number, which we wish to
multiply by 10, 100, &c., as many ciphers as there are in
that multiphier. (§67.) Division being an operation directly
the reverse of mulﬁplication, to divide by these same num-
bers, viz., 10, P00, &c., we cut off from the right of the
dividend as many figures as there are ciphers in the divi-
sor. The figures on the left of the dividend point, con-
stitute the quotient, and those on the 7ight, the remainder.

. 1. Divide 76935 by 100. Ans. 769.35; that is, the

quotient=769, the remainder=35.

. Divide 8934678 by 10. Ans. 893467, and 8 rem.

Divide 3987069 by 1000.  Ans. 3987.069.

. Divide 18764307 by 10000. Ans. 1876.4307.

. Divide 57306946 by 100.  Ans. 573069.46.

. Divide 4680135 by 1000. Ans. 4680.135.

Divide 778899664 by 10000. Axns. 77889.9664.

© - §83s To divide by any numbder, having ons or more of
tts right-hand figures, ciphers.

Cut off from the right of the dsvisor the ciphers, and

OO WN

&2. How divids by 10, 100, &0.1 Whieh oonsﬁtutetheg::;

tient§ Which the remainder? In 8d sum, (§ 82,) which figures

tiie quotient, and which the remainder ! L .
83. How divide by any number having ciphers on itsright? What is

to be done with the figures cut off, if there be a remainder? What

do they constitute, if no remainder be left after divisiont
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~ from the right of the divillend, figures equal in number to
_those ciphers,and divide the remaining figures of the div-
tdend by the significant figures of the dwiser. If there
be a remainder,-annexz to it the es cut off from. the
dividend, to obtain the full remainder. If there be no re-
mainder, the figures cut off will constitute the remainder.

1. Divide 8963757 by 3700.

PerrormeEp. 37([00)89637157 (24 22=quotient.
74 ' o

RXID O W

156
148
83
74
97
. 74 o
2357, total inder.

. Divide 876437 by 16900. Auns. 51, and 14537 rem.
. Divide 6983465 by 89000. A#ns. 78, and 41465 rem.
. Divide 77883567 by 670. Ans. 116244, and 87 rem.
. Divide 9567839706 by 378500.

" Ans. 25278, and 116706 rem.

. Divide 3469786 by 860.  Ans. 4034, and 546 rem.
. Divide 398756946 by 5600. Ans. 71206, and 3346 rem.
. Divide 76395784 by 63000. Ans. 1212, and 39784 rem.

APPLICATION OF PRECEDING RULES.

§ 84, Observe carefully the following four directions, viz. :
1st. To ascertain the total value of several articles of un-

equal value, add their individual value.

2d. To ascertain the total value of several articles vof wm-

Jorm value, multiply that value by the number of articles.

3d. When the value of two objects or sets of objects is

84. How find the total value of several objects of dissimilar indi-

vidual value§ How find the total value of eeveral articles of uni-
form value §

N
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given, and the difference of their valwe requirved, find.2hat
difference by subtraction. ]
4th. To find the vudévidual value of each of several objects

- of umtform value, their total value being given, or to find

one of the equal portions into which any number is sepa-
rated, divide the tatal value or number by the specified num-
ber of objects.
1. Ahaving $7968, lends to B, $2369 ; to C, $1876 ; and
to D, $2196. How. many dollars has he left? (§ 54.)
Ans. $1527.
2. Bought a horse for $117, a yoke of oxen for $98, a
carriage for $196, and an ox-cart for $49. How wmuch did
I pay for the whole ? (§ 84, 1st.) Ans. $460.
3. Bought 239.yarts of broadcloth at $7.50 a yard. How
much did my purchase amount to ? (§ 84, 2d.)
Ans. $1792.50.
4. A man sold two houses : one housé for $7968, the
other for $8690. He also bought two farms : one for $4896,
and the other for $6893. How much money had he left ?
(§55; also 84, 3d.) Ans. $4869.
5. A merchant bought 675 yards of cloth for. $4050.
Whgt was the average price per yard ? (§ 84, 4,th3 o6
ns. $6.

6. A man bought a farm of 645 agres for $29025. How
much did ke pay per acre ? (§ 84, 4th.) Ans. $45.
7. Suppose a farmer raises 67 bushels of wheat, valued
at $1.25 per bushel ; 118 bushels of corn, valued at 67
cents a bushel ; and 279 bushels of oats, valued at 33 cents
s bushel. What is the total value of his products? (§ 84,
2d and 1st: cembine the two operations.) Ans. $254.88.
8. A man traveled 869 miles by stage, for which he paid

at the rate of 5 cents a mile; 728 miles by railroad, which
coat him at the rate of 3 cents a mile; and 963 miles by
_ steamboat, at the rate of 4 cents a mile. How much molag‘y
did he pay for stage, railroad, and steamboat fare ? (§ 84,
2d and 1st)) - Ans. $103.81.

jects? The total value of several objects of unform wulne

How find the difference in the value of two objecta or sets of ob-
given, how find the value of one {

.
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9. A colleotor received from A, $87.92; from B, three
times the sum A paid ; and from C, twice the sum B paid.
How much money did he receive from the three ? (§ 84, 4th
and 1st.) ‘ Ans. $879.20.
- 10. A farmer sold a sheep for $3.50 ; a cow for five times
‘the price of the sheep; a horse for three times the price of .
the cow ; and a yoke of oxen for twice the price of the horse.
How much did he receive for the whole?  Ans. $178.50.

11. A man’s estate, which by will was to be divided
equally among his six sons, consisted of $18970 of real
estate, and $12788 of personal property. What was each

son’s share ? (§84, 1st and 4th.) Ans. $5293.
12. How many times must $5293 be repeated to amount
to the sum of $31758? ’ Ans. 6 times.

13. From A, I collected $69; from B, $137; from C,
$278; and from D, $636. I afterward paid away the whole
sum collected for land, at $8 an acre. How many acres did
Ibuy? (§ 84, 1st and 4th.) © Ans. 140 acres.

14. A merchant bought 37 barrels of flour for $185;
378 barrels for $1512; and 1692 barrels for $8838. What
was the average price per barrel ? ' Ans. $5.

15. A man bought a farm for $8780, and sold it again
at an advaice of $2340. He then divided the mon®y he
received for it equally among his five sons. What did each
son receive ? (§ 84, 1st and 4th.) Ans. $2224.

16. A farmer sold his farm for $8972; his live-stock for
$1869 ; his hay for $976 ; and his grain for $756. He then
paid debts to the amount of $2773, and divided the remain-
der equally among his eight children. How much did
each child receive ? (§ 84, 1st, 3d, and 4th.)" Ans. $1225.

17. An importer owning 8 vessels, valued at an average
of $18963 per vessel, directed by his will that the total-

‘value of these 8 vessels should be equally divided among
his 7 sons. 'What did each son receive ? (§ 84, 2d and 4th.)
' Ans. $21672.

18. An importer of cloth imported of one quality of broad-
cloth, 780 yards; of a second quality, 540 yards; and of a
third, 480 yards: the first at $5, the second at $4, and the
third at $3 per yard. He manufactured the whole into

overcoats, each coat requiring 4 yards of cloth, which he
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sold at $20 each. What was the value of all the cloth he
imported, how many coats did he make, and how much did
he gain ? (§ 84, 1st, 3d, and 4th.) )
Ans. Value of cloth, $7500 ; coats, 450 ; gained $1500.

19. Ibought 375 barrels of flour for $1875; 632 barrels
for $3160 ; and 786 barrels for $3930. How many barrels
of flour did I buy, how much money did I pay for the whole,
and what is the average price per barrel ?

Ans. 1793 bbls. ; total cost, $8965 ; price per bbl., $5.

20. A farmer sold 5 horses at an average price of $75
each, and 6 yoke of oxen at $95 a yoke. To the sum thus
received he added $55 from his pocket, and expended the
whole for land at $25 an acre. How many acres did he
buy ? Ans. 40 acres.

21. A potato-field contains 1560 hills. If ‘there be an
average of 21 potatoes in a hill, and if 126 potatoes make a
bushel, how many bushels of potatoes are there in the field ?

Ans. 260 bushels.

22. Six men bought land in company, three of whom
paid $972 each, and the remaining three $729 each. How
much land -did they buy, the average price being $7 per
acre ? Ans. 729 acres.

23. Suppose an estate to be worth $28560, against which
thef® are claims to the amount of $8100. Now if, after de-
ducting the claims, the remainder be equally divided among
6 individuals, what is each one’s share ? Ans. $4092.

24. If 8 bushels of apples make a barrel of cider, how
many barrels can be made from the three following orchards,
viz. : one of 55 trees, averaging 9 bushels of apples to each
tree ; a second of 63 trees, averaging 7bushell)s to a tree;
-and a third of 72 trees, averaging 6 bushels to a tree ?

; Ans. 171 barrels.

25. Received from A, $756; from B, $1239; and from
C, $854. From the amount thus received I paid $1400,
©r 350 yards of broadcloth, and expended the balance for-
wolasses at $7 per barrel. How many barrels-did I buy ?

Ans. 207 barrels.
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DECIMAL NUMBERS.

§ 85, The scholar has already been shown that simple
numbers, commencing with the unit or right-hand figure and
advancing towards the left-hand figure, increase in the con-'
stant and uniform ratio of 10. That is, all figures express-
ing numbers less than 10, vccupy the right-hand (units)
place; all figures expressing any number of tens, occu;
the second place, or the place next on the left of units;
figures expressing hundreds, occupy the third place, or the
]l)lzacgwnext on the left of tens, &c. (§2,4,7,9, 10,11,

‘ Smce) then these figures increase uniformly in a ten-fold
ratio from the right to the left, if we reverse the order, that
is, if we enumerate their local value from the left to the

. right, their value will decrease in the same (tenfold) ratio

from any denomination however high, to that of units.

If from the unit figure, we continue to advance towards
the right, preserving the same ratio of decrease, we obtain
numerical expressions of less value than units or single
whole objects, decreasing in value in the constant ratio of
10. These are tenths, hundredths, thousandths, tenths of
thousandths, &c., that is, the whole object i is first divided into
10 equalparts, then each of these parts is divided into 10
other equal parts, each of 1 tenth the value of the. prece-
ding parts, and making 100 equal parts of the whole or in-
tegral object : and again these latter parts are divided in
the sdme manner, making 1000 equal parts of the whole,
and so0 on.

These parts of integers thus obtained, are called decimals,
- and although they express but parts of numbers, are capa-

85. How do simple numbers increase} 'When figures express num-
bersleuthmlOwhatphcedotheyoecu § Those expressing
tens? All figures hundreds? If we reverse the order of
reading figures, will value increase or decrease? If we ad-
vance from the place of units, towards the right hand, what do we
obtain? In what ratio do they decrease? What are those numbers
called? How is the whole object divided? How-theni'&c. What
are these parts of integers called
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ble of being joined in the same expression 1with whole
numbers, since they increass and decrease i the same
ratio. They may be read as follows, commenciag with
thousandths, viz., ten thousandths make qne hundredth, ten
hundredths make one tenth, ten tenths make ons unit, ten
units make one ten. The general principle is the same
when we commence with any other denomination than thoy-
sandths.

The following table will illustrate the mauner of writing
integers and decimals in one number. The decimals are
always written on the right of the whole numbers, with a
period, called the decimal point, placed betweea them.

v

¢> Hundreds of Thous.
#» Tens of Thousands.

Cr Thousands,

& Bundreds,

# Tenths of Thousandtlms.
S Hundrédihs of Thous,

«~3 Thousandths.

33

If any figure stand alefie, and has no decimal point on
the left of it, it always expresses wnits,; if a decimal point
be placed on its left, it then expresses tenths ; if two figures
are written on the right of the decimal point, they together
express hundredths ; if three figures are thus wrniten, they
express thousandths, &c. Hence .5 is read five tenths;
.50 is read fifty hundredths, and .500 is rea.:dﬁve hundred
thousandths ; so also .56 is read fifty-siz hundredths ; .678,
five hundred and seventy-eight thousandths. )

It must be remembered that #nits are the lowest denomina-
tion that expresses whole.numbers ; that below that denomi-

Q0 Units
s Tenths,

Express what? Can they be written with whole numbers? And
whyt Show the manner of reading decimals ¥ How are decimals
always written? What stands between the whole number and deci-
malt If afigure stand alone without a decimal point, what does it
express! If a decimal point be placed on its left, whati If two
figures are so writien? If threet How is 5 readi How .50%
5001 56T 5781

11

-
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nation parts of units only are expressed ; and these, decreas-
ing in the uniform ratio of 10, are distinguishable from whole
numbers by being placed on the right of the period or deci-
mal point. Thus, 78.698 is composed of the whole number
78 and the decimal .598.

It will be observed that when a whole object is divided
into 10 equal parts, the ten parts will equal the whole one
divided ; and to express only a part of that object by a deci-
mal, a decimal number less than 10, and composed of only
one figure, must be employed. If the whole object be
divided into 100 equal parts, any assignable part of that
object can be expressed only by & decimal number less than
100, and consisting of two figures ; and if it be divided into
1000 equal parts, any portion of the same is exi:essed by a
number less than a thousand, and consisting of three figures.
Hence, if a decimal consist of one figure only, it is zenths ; if
of two figures, it is hundredths ; if of three figures, it is thou-
sandths ; and if of four figures, it is tenths of thousandths,
&c. The scholar will read the following decimals, viz. :
.7, .89, .176, .349, .67, .5. Hence, also, if any number
of hundredths less than 10 are to be expressed, @ cipher
must be placed on the lef? of the figure expressing that num-
ber. Read .06, .09, .04, .08, &c. Also, if thousandths
less than 10 are to be expressed, two ciphers must be placed
on the left of the figure expressing the thousandths; and if-
less than 100, one cipher must be so placed. Read .007,
.005, 004, .003, .009, &c.; also .076, .039, .057, If,
then, a cipher be placed on the right of a figure expressing
tenths, it becomes hundredths ; if two ciphers are so placed,

‘What is the lowest denomination expressing whole numbers$
‘What next to units is expressed? In what ratio decreasing? How
are these distinguished from whole numbers? Give an illustration?
If & whole object is.divided into 10 parts, how is a part of that object
expressed | the whole be divided into 100 equal parts, how can

any assignable part of the same be expressed? “How, if the whole
- be divided into 1000 equal parts? If a decimal consist of one figure,

what is it} What, if it consist of two figures? If of three figures,
&c.i How express a number of hundredths less than 19 If thou-
sandths less than 10 are to be expressed, how is the decimal written
If a cipher be placed on the right of ‘a decimal expressing tenths,
what does it become ! .
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it becomes thousandths, the value of each expression being
the same. Hence ciphers placed on the right of a decimal
increase the number of parts only in a tenfold ratio, while
the value of the whole remains unaffected.
‘When whole and decimal numbers are written together,
the numbers produced thereby are ¢alled mized numbers.
The following are mixed numbers, and are thus read,

viz. :
787 isread 7 and 87 hundredths.
89.7 “ 89 and 7 tenths. -
1.679 o 1 and 679 thousandths.
39.873 “ 39 and 873 thousandths.
57.6345 “ 57 and 6345 tenths of thousandths.

It should be remembered, that in reading both whole
numbers and decimals, we must always commence the enu-
meration of the number with the wni¢ figure. Commen-
cing with units and advancing towards the left, we find the
integral designations to be, units, tens, hundreds, thousands,
" &e. ; if we advance towards the right, commencing with
the same unit figure, they are, units, tenths, hundredths,
thousandths, &c. Observe the differences in the reading.

Read the following numbers, &c. ;

36.8; 5.78; 13.67; 4.156; 7.067; 0.4036; 3.3967;
81.456 ; 6.0007 ; 7.0109 ; 8.1001; 17.61091; 18.000006;
3.109763; 6.678; 116.2876; 108.303; 12.06; 13.007;
14.0003 ; 19.60006. :

Write the following numbers in figures, viz. :

Seventy-eight and six tenths : written 78.6. Twenty-six
and fifteen hundredths: written 26.15. In like manner,
write ninety-eight and seventy-three hundredths. Nineteen
and three'hundred and fifty-nine thousandths. One thou-
sand five hundred and sixty-nine and five tenths. Three
hundred and eighty-seven, and four hundred and sixteen
thousandths.

‘What if two ciphers are 8o placed? How the value! What is
the effect of ciphers placed on the right of a decimal? When whole
and decimal numbers are written together, what are they called
With what figure do we always commence the enumeration? What
designations as we advance to the left§ What, advancing to the

right §
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Write down sixteen and ninety-ﬁve hundredths.
Ans. 16.95.
(§ Z’;nte down eughty-tw and eight hundtedths Ans. 82.08.
Wrzte down ten and three humdredths ; alse, six and nine
- hundredths ; two hundred and fifteen and sevetiteen thou-
sandths ; ninety-ooven and one hundred and sixty-three
thousandths.

ADDITION OF DECIMALS.

§ 86,—To add integral and decimal numbers, we have
the following rule :

RULE.

Wrrite the several mumbers to be added, so that units
shall stand under wnits, tens under tens, 4-0 also, tenths
under tenths, hundredths under hundredths, J'

Commence with the lowest (right-hand) denoniination.
and add, as in Simple Addition, (§ 32,) and from the right
hand of the amount, cut off decimals e in number to

7 the greatest number of decimals vn the given numbers.

The decimal point in the amount will always stand di-
rectly below the points in the given numbers.

Add the following sums :

(1) @) )

8.76 16.879 27.18
19.56 8.007 396.109
163.4 447.066 1.679
378.59 36.606 281.456
81.06 - 18.518 303.003
651.36 amount. 5626:-066 1009.427

4. What is the amount of the following numbers, viz. :
3.19; 7.81; 116.932,; 871 9; and 11 467 ? Ans. 1011.299,

86. How add integers and decimals? How will the points always
stand §
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5. What .is the amount of 163.136; .97; 401.004;

5.019; 2.77; and 29.029 ? Ans. 601.928.
. 6. Whatis the amount of 1.006 ; 600.1; 89.19; 136.69;
30.8; 46.09; and 17.001? ’ Ans. 920.877.

7. What is the amount of 87.166; 27.093; 88.099;
4.009; 17.076 ; and 186.38? Ans. 409.823.

8. What is the amount of 37.196; 88.996; 1.09;
93.059; 71.673; 96.837; 14.14; and 1.1? Ans.404.091.
. 9. What is the amount of 5, and 9 tenths; 63, and 25
hundredths ; 46, and 568 thousandths; 17, and 17 thou-
sandths; and 9, and 1 thousandth ? © Ans.141.736.

10. What is the amount of 18, and 7 hundredths ; 9, and
56 thousandths ; 189, and 9 thousandths ; and 906, and 607
thousandths ? ' . Ans. 1122.742.

11. What is the amount of 867, and 49 thousandths ;
17, and 867 thousandths; 216, and 9 tenths; 11, and §
hundredths ; ard 3, and 6 tenths ? Ans. 1116.466.

SUBTRACTION OF DECIMALS.

RULE.

. § 81, Write the less number bdeneath the greater, pla-
cing units under units, tens under tens; tenths wnder
tenths, hundredths under hundredths, 4}-0.; and subtracting
as in whole numbers, point off the decvmals in the remain-
der as in the amount of the numbers given in Addition of
Decimals. _

If in the subtrahend or lower number there are more
decimals than in the minuend or upper number, the defi-
ciency in the minuend may be made up with ciphers.

PERFORMED,
1. From 89.116 take 62.463. 89.116

62.463

: 26.6563

Each number should be read by the scholar.
2. From 16.35 take 8.09. Ans. 8.26.

87. How subtract decimals{
11%



. From 19.169 take 12;and 9 tenths.  Ans. 6.289.

Nooks® g

. From 20.7 take 18.99. Ans. 1.71.
. From 89.763 take 40.11. - Ams. 49.653.
From 87.367 take 8.8. Ans. 78.667.
From 18, and 69 hundredths, take 17, and 81 hun- .
dredths. Ans. 88,
8. From 186, and 091 thousandths, take 168, and 9 tenths.
An.s 17.191.
9. From 879, and 1 tenth, take 99, and 99 hundredths.
Ams. 779.11.
10. From 1, and 899 thousandths, take 901 thousandths.
Ans. .998.
11. From 23, and 679 thousandths, take 6, and 9 thou-
sandths. Ans. 17.67.
12. From 19, and 87 hundredths, take 18, and 999 thou-
sandths. Ang. .871.
13. From 58, and 15 thousandths, take 20, and 9 thou-
sandths. Ans 38.006.
14. From 87, and 9 tenths, take 78, and 9 hundredths.
Ans. 9.81.

MULTIPLICATION OF DECIMALS.

RULE.

§ 88, Multiply as in whole numbers, and pomt of
Jrom the product as many decimals as are equal to the
decimals in both the multiplier and multiplicand. If the
figures of the product are not equal in number to the de-
cvmals contained in both factors, supply the deﬁumcy by
prefizing ciphers.

PERFORMED,

1. Multiply 36.19 by 8.27. 36.19

8.27

“ ' 253.33
723.8
28952

299.2913

88. How multiply decimals

~
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Observe there are two decimals in the multiplier and
multiplicand each ; hence we cut off four decimals in the -
product. .

2. Multiply 8.756 by 9.32. Ans. 81.60592.
3. Multiply 1.7156 by 2.913. Ans. 4.9975428,
4. Multiply 33.65 by 19.756. Ans. 664.78940.
5. Multiply 41.99 by 1.365. Ans. 57.31635.
6. Multiply 6.009 by 3.07. Ans. 18.44763.
7. Multiply 8.123 by .09. Ans. :73107.
8. If a man travel 3.5 miles in 1 hour, how far will he
travel in 8.75 hours ? Ans. 30.625 miles.
9. If a cistern hold 83.63 gallons, how many gallons will
8.25 such cisterns hold ? Ans. 689.9475 gallons.
10. If one sack contain 876.93 pounds, how many pounds
in 83 such sacks ? "Ans. 72785.19 pounds.

11. If a man spend .87 of a dollar in‘one day, how many
dollars will he spend in 12.75 days? Ans. 11.0925 dollars.
12. If 1 barrel of molasses cost 5.25 dollars, how many
dollars wilf 8.37 barrels cost ? Ans. 43.9425 dollars.
13. If a load of wood cost 8.25 dollars, how much will
16.5 loads cost ? . Ans. 136.125 dollars.
14. One rod contains 16.5 feet, how many feet are there
in 32.8 rods ? \ Ans. 541.20 feet.

DIVISION OF DECIMALS.

: RULE. :
§ 89, Divide as in simple numbers, (§ 19, 81,) and

int of from the right of the quotient figures, as many
%ﬂm{sis are eguagl to 't;w excess of th%nmls in the
dividend over those 1n the divisor. )

Division is the reverse of multiplication ; that is, the div-
idend is the product of two factors, one of which (the divi-
gor) is given, and the other (the quotient) required. The
dividend must then contain as many decimals as the divisor

89. What is the dividend! Which of the factors is given? How
many decimals must the dividend contain §
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and quotient together. (§88.) But the divisor being given
.and its decimal known, the excess of its decimals over
those of the divisor, must delong to the quotient, the other
factor of the dividend.

If the decimals in the divisor are equal to those of the
dividend, and if there be no remainder after division, the .
quotient is a whole number. If there be.a remainder,
ciphers must be annexed, the division continued, and each
cipher annexed, regarded as a decimal belonging to the divi-
dend. : :

If in any instance the decimals of the divisor be more
than those of the dividend, make them equal by annezing
ciphers. .

‘Whenever the figures of the quotient do not equal the
excess of decimal places in the dividend over those in the
divisor, make them equal by prefizing ciphers to the quo-
tient. .

1. Divide 34.317 by 21.75.

PerForMED. 21.75)34317(1.877
2176

12567
10875

16920
152256

16950
16225

17 2 5=rem.

Two ciphers have been added to the remainders of the
dividend, making the whole number of decimals belonging
to the dividend, five, and there are two in the divisor.
Hence we point off three in the quotient.

‘What portion of the decimals of the dividend must belong to the
divisor? If the decimals of the divisor and dividend be equal, and
there be no remainder, what is the quotient! What must be done if
there be a remainder ! The deci must equal whati If there be
more decimals in the divisor than dividend, z%mt is to be donel? If,
in any instance, the figures in the quotient arenot equal to the excess
sf de;:ima.ls in the dividend over of the divisor, what must be

one :
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. 2. Divide 483.125 by 386.5. Ans. 1.25.
3. Divide 207.6032 by 8.96. Ans. 23.17.
4. Divide 99.99 by 33.3. Ans. 3.0027+.
5. Divido 65.8952 by 18.275. Ans. 3.605+.
6. Divide 1.9404 by 1.47." Ans. 1.32.

In dividing, if & remainder be finally left, the quotient is
~marked -, implying more. (See 4th sum.)

§ 90.—To divide a decimal by 10, 100, 1000, &ec.

- RULE.
Remaove the decimal point as many places to the left as -
there are ciphers in the divisor.
1. Divide 30515.50 by 100. Ans. 305.1550.
2. Divide 36.5 by 10. . Ams. 3.65.
3. Divide 36.10 by 100. Ans. .365.
4. Divide 981 by 1000. Ans. .981.

6. If 36.34 bushels of corn grow on one acre, how many
acres will produce 674 bushels ? Ans. 18.5474- acres.
6. If 6 yards of ecloth cost 24.48 dollars, what was the .

price of one yard ? Ans. 4.08 dollars,
7. Bought 66.87 yards for 131.3697 dollars ; what was
the priee of 1 yard ? Ans. 2.31 dollars.
8. If 9.6 yards cost 61.632 dollars, what was the value
of a yard ? Ans. 6.42 dollars.
9. If 7.5 tonms of hay cost 112.5 dollars, what is the price
of & ton ? Ans. 15 dollars.
10. Bought 17.5 acres of land for 148.75 dollars ; what
was the piiee of one acre ? Ans. 8.50 dollars.
11. Bought 15.5 pounds of beef for 1.24 dollars; what
was the price of a single pound ? Ans. .08 dollar.
“12. Bought 72.4 yards of tape for 2.172 dollars ; what
was the price of a yard ? Ans. .03 dollar.

90. How divide by 10, 100, 1000, &.
2E
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FEDERAL MONEY.

§ 91,—Federal money is the currency of the United
. States.

Its denominations are, mills, cents, dimes, dollars, and
eagles. These are the regular denominations, and, like
simple numbers, increase in a tenfold ratio. The follow)ng
table gives the ratio and relative value of these denomina-
tions : .

TABLE OF FEDERAL MONEY.
10 mills (marked m.) make 1 cent, marked ct.

10 cents « 1 dime, “ d.
10 dimes “ 1dollar, “ $Seordol
10 dollars - ¢ 1 eagle, « E.

These are the regular coins of the United States. They
. tncrease in a tenfold ratio. The other coins, such as the
25 cent piece, the quarter, half, arid double eagle, are only
parts or repetitions of these. These coins are of three
kinds, differing from each other as to their value and the
metal from which they are manufactured.

The least valuable are the cent and half cent, wluch are
composed of copper. Mills have never been coined, and are
merely nominal. The next in value are the silver coins,

the 5 cent pxece, or half dime ; the 10 cent piece, or
dxme the 25 cent piece, or quarter of the dollar ; the half
dollar and the dollar. The most valuable are the gold
coins. These are the gold dollar, the quarter eagle, the
half eagle, the eagle, and the double eagle. These are
the only coins authorized by our government. Their
values are :

91. What is Federal money § 'What are its denominationsi How
increase? Recite the table. What coins not in the table! What are
they! How many kinds of coinf How differing? What are the
least valuable coins§ Composed of what! Are mills coined§ What
;e the silver coinst tht are the .most valuable coinsf Name

em §



FEDERAL MONEY.- 131

THE GOLD OOINE. THE SILVER COINS.  THE COPPER OOINE.
The double eagle, $20.  The dollar 100 cta.  The cent, or
undredth

. Tho eagle $10. Thehalfdollar, 50 “ oneh

The eagle, $6. The%g::'adonn,% “ nrtofﬂnedol-
The quarter eagle, $2.50 The dime, 10 « ,—and the
The gold dollar, $1. The half dime, 5« half cent.

The 61 and 12} cent pieces, are not American coins ; nei-
ther are a large portion of the pieces that pass for the quar-
ter of a dollar. The American quarters are stamped with
the American eagle. v

. The gold and silver coins are not composed of pure metal,
but are alloys ; that is, these metals are compounded with
the baser metals. The purity of a metal is expressed by
the word carat : a word indicative of a twenty-fourth part
of a metal. For instance, if a metal is said to be 21 carats
fine, the meaning is, that 21 twenty-fourth parts are pure
metal, and 3 twenty-fourth parts are of a less valuable
metal.

The alloy for gold is a mixture of silver and coppel
the alloy for silver is pure copper.

The denominations of Federal Money increase and de
crease in precisely the same ratio as simple numbers and
dectmals ; that is, in a tenfold ratio. They are consequently
added, subtracted, multiplied, and divided by the same
rules.

The dollar is regarded as the unit, or tntegral object in
Federal money, and is, therefore, the point at which numer-
ation commences. . ]

As we advance from this point towards the left, the de-
nominations increase constantly in the ratio of ten; while
those to the right of this point, decrease uniformly in the
same ratio ; that is, the first denomination on the right of

Name all the gold coins—the silver coins—the copper coins.
‘What are the 6} and 12} centa? Many quarter dollarst The Amer-
ican quarters, how stamped{ Are go{d and silver coins pure metalt
What are they? What is an alloy? How express the purity of a
metal{ Meaning of the word carat? Illustrate! What 1s the
alloy for gold—for silver! The denominations of Federal money,
how increasei How added, &c.§ What is the unit of Federal

§ Where does numeration commence! How increase, advan-
cing to the left t
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dollars, is dimes or tenths of dollars; the second, cents or
hundredths of dolars ;.the third, mills or thousandths of
dollars, &cc.

‘Henee our computations in money are all based on the
. dectmal system—a system increasing and decreasing through
all its denominations in the uniform ratio of 10.

The dimes, cents, &c. of any number indicating Federal
money, are marked by the period #r decimal point, the same
as in decimal numbers ; that is, the first place on the right
of the point is dimes ; the second, cents; the third, mills,
&c. ; while on the left of that point, dollars stand first;
eagles or tens of dollars, second ; and so onward.

In reading any decimal number indicating Federal money,
the terms, dollars, cents, and mills, are generally used ; those
of eagles and dimes, being seldom employed. Thus in read-
ing $36.27, instead of saying, 3 eagles, 6 dollars, 2 dimes,
and 7 cents, we say 36 dollars and 27 cents.

It will be remembered that Federal money is always
designated by the character, $.

. Read the following sums of Federal money, viz.: $3.78;
$29.06; $303.639; $73.086; $136.136; $208.129;
$33.333; $56.884; $72.198; $67.493; $128.388;
$1962.481; $0.798; $13.318; $66.999; $83.38;
$9.006; $1.108; $3.07; $860.456; $569.336; $28.963;
$17.177.

Notice carefully the following facts. 1st. Cents are re-
duced to mills by annexing one cipher; thus 8 cents=80
mills. 2d. Dollars are reduced to cents by annexing Zw0
ciphers ; thus $5=500 cents. Dollars are likewise reduced to
mills by annexing three ciphers ; thus $56=5000 mills. (§ 67
and 91, Table.) 3d. Mills are reduced to cents by dividin
by 10, that is, cutting off one figure from the right hand o

How those to the right?! What stands first on the right of dol-
lars i—what second §—third? On what system are computations in
money made? What peculiarity of that system? How are dimes
and cents marked ! Explain§  What terms used in reading Federal
money § Illustrate? By what character is Federal money designated!.
How. are cents reduced to mills i—dollars to cents?. to
dlmlls'm"_!g ; How are mills reduced to cents —mills to dollars {—cents o

o .
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‘the number expressing the mills ; thus 5678 mills=567.8

cents. Mills are reduced to dollars by ecutting off' three
right-hand figures from amy nymber expressing mills ; thus,
5678 mills=5.678 dollars: and finally, cents are reduced
to dollars by cutting off two right-hand figures from any
number expreumg cents. (ﬁ 82.)

. Reduce 78 cents to mllls Ans. 780 mills.
. Reduce 39 cents to mills. Ans. 390 mills.
. Reduce 47 dollars to cents and mills.
Ans. 4700 cents, 47000 mills.
Reduce 8 dollars to cents and mills.
Ans. 800 oents, 8000 mills,
. Reduce 790 mills to cents. Ans. 79 cents,
Reduc® 8700 ‘cents to dollars. . Ans. $87.
Reduce 8769 cents to dollars. Ans. $87.69.
. Reduce 7693 mills to cents, and to dollars.
Ans. 769.3 cents, $7.693.
Reduce $18 to cents and mills.
Ans. 1800 cents, 18000 mills.
10. Reduce $36.19 to mills. Ans. 36190 mills.

11. Find the amoynt in mills of $37.63; 96 cents; 9
mills ; $6.73 ; 8 mills; and 98 cents.
Ans. 106317 mills.
12. Find the smonnt in mills of $1.009; 37 cents;
$16.319; 116 mills; $5 123; 3 mills; and 87 cents.
Amns. 23810 mills.
13. Find the amount of 69 cents; $1,873 ; 758 mills ;
3 mills; $7; 3 cents; and 9 mills. Am $10. 363
14. Find the amount of $7.39; $3.217; $6.198;

© ®mNoo R wom

$5.91; $22.17; and $109.01. Ans. $153.895,

ADDITION OF FEDERAL MONEY.

RULE.

$ 92, Write the several numbers under each other,

placing dollars under dollars, cents under cents, &c., and

place the point as in addition of decimals. (§86) :
12
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1. What is the amount of '$17.56 ; $93.125; $189.17;
$266.188 ; $53.17; and $91.876? -

PERFORMED. 17.56
93.126
189.17
266.188
§3.17 -*
91.875

701.0 8 8 amount.

It will be observed that the decimal points stand directly
under each other, if the numbers are correctly written.

2. What is the amount of $1.55; $0.72; $340.89;
$0.01; and $1460.99? . Ags. $1804. 16
3. What is the amount of $17.843 ; $49 637 ; $1.01;
$77.007 ; $116.39; $24.93; and $176 8357
Ans. $463.652.
4. What is the amount of $12.07; $13.70; $18.93;
$27.086; $4.777; $3.99; $77.937; and $16.12?
o Ans. $174.61.
5. What is the amount of $23.13 ; $268.076 ; $489.807 ;
$338.666 ; $15.09; $81.186; $39. 167 and $56 7837
: Ans. $1006.905.
6. What is the amount of $39.93 ; $87.675, $56.428;
$19.193; $12.273; $368.863; $15.586-; and $877?
Ans. $686.948.
7. What is' the amount of $17.174; $201.127; $13;
$66.968; $87.678; $56.13; $69.47; and $0. 169 ?
Ans. $511.716.
8. A farmer bought a cow for $23.75; a yoke of oxen
for $96.78; a horse for $69.82; and a pig for $1.625.
‘What was the whole cost ? Ans. $191.975.
9. A grocer paid for a box of cheese, $17.21 ; for can-
dles, $8.32 ; for a cask of wine, $7.38; and for a box of
raising, $3.625. The whole cost is required.
’ Ans. $36.535.
10. Paid for building my house, $2169.72 ; for my barn,

92. How write the several numbers! Where place the point in the )
amount §
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$972. 87 for my out-houses, $1272.69; and for dlggmg
my wel\ $56.38. Reqnu'ed my whole expense. -
© Ans. $4471 66.

SUBTRACTION OF FEDERAL MONEY.

RULE.
§ 93, Write the numbers as in simple subtraction, then
subtract, and place the decimal point as in addition of
Federal money.

1. From $463.42 take $399.99. Rem. $63,43.
2. From $179.364 take $88.449, Rem. $90.915.
3. From $125 take $9.09. Rem. $1156.91.
4. From $642.99 take $99.99. Remv. $543.
5. From $127.01 take $41.10. Rem. $85.91.
6.-From $200 take $0.90. " Rem. $199.10.
7. From $2 take $0.05. Rem. $1.95.
8. From $99 take $0.99. Rem. $98.01.
9. I have $473, and my brother twice that sum, lackmg

90 cents. How many dollars has my brother ?
Ans. $946.10.
10 Having in my possession $1500, I bought a span of -
horses for $516.95 ; a carriage for $156.65; a gold watch
for $221.19; and spent in travehng, $450. 72 How much
~ had Ileft? Ans. $154.49.

MULTIPLICATION OF*FEDERAL MONEY.
RULE.

§ 94, Multiply as in decimal numbers. (§ 88.)

Multiplication in Federal mouney is employed for ascertain-
ing the value of any number of articles, the price of one
article being given. It is obvious that the price of a single

98. What is the rule for the subtraction of Federal money {

94. What is the rule for the multiplication of Federal money ¥ For
what is multiplication employedi How often must the nce of a
single article Ee repeated, to find the value of seversl v
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article muit be repested as many tirhes as there are articles,
(whenever these articles are of unifortti valus,) to find their >
total value. The number of articles then determines the
number of repetitions, and, of course, becomes the multi-
plier. .
1. What cost 36 yards of cloth at $4.50 per yard ?
' Ans. $162.
PERPORMED. 460
. 36
2700
1350
$162.00 roquired oost.

2. What cost 29 pairs of shoes at $1.50 & paii ?

. Ans. $43.50.
3. What cost 35 pounds of beef at 8 ¢ents & pound ?
’ : Ans. $2.80.
4. Bought 280 reams of paper, at $2.35 4 ream ; what
was the whole cost? ' Ans. $658.00.
6. What cost 600 pounds of lard at 16 cents a pound ?
Ans. $9000,
6. If 1 ton of hay cost $16.42, what will 15 tons cost ?
' Ans. $246.30.
7. What is the cost of 349 acres of land, at $16.49
acre ? Amns. $5406.01.
8. Bought 18 yoke of oxen at $72.50 a yoke; what
did they cost ? Ans. $1305.00.

9. Bought 32 pounds of butter, at 20 cents a pound ; 45
pounds of %oé.f-sugar, at 18 cents a pound ; 56 pounds of coffee,
at 15 cents a pound ; 26 pounds of tea, at $1.75 per pound ;
21 hundredweight of raisins, at $6.75 per hundredweight ;
42 barrels of flour, at $7.50 a barrel ; and 29 pairs of boots,
at $4.50 a pair. What did the whole cost me ?

Ans. $665.65.

‘What does the number of articles determine §
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DIVISION OF FEDERAL MONEY.

. § 95, Division of Federal Money is employed to find the
value of a single object, the price of several being given.

RULE.

Divide the total value of any gwen number of objects
that number of objects. The quotient will be.the value o
. a single object. :
The quotient always agrees in kind with the dividend, it
being a part of the sarne, (§ 78,) if that is cents or mills,
the quotient is the same. Hence, in Division of Federal
money, we cut oﬁ'as many decimals in the quotiént, as
there are in the dividend, mdudmg the ctphers added to
complete the divisions.
1. If 9 pounds of butter cost $2.25, what is the value of
1 pound ? ) Ans. $0.25.

NoTe. Observe that $2.25 is besepmted 9 egual portions , of which
the quotient obtained by division is always one, ’

2. If 69 bushels of wheat cost $62.50, what is the cost

of a single bushel ? * Ans. $0. 905+
3. If 500 pounds of butter cost $75, what is the price of
1 pound ? “Ans. $0.15.
“4. If 15 tons of hay cost $311.70, what is the value of
1ton? Ans. $20.78.
§. Paid $168.48 for 144 pounds of tea; required the,
price of one pound ? Ans. $1.17,
6. Bought 50 firkins of butter for $375; how much did
- I pay a firkin ? Ans. $7.50.
7. Paid $43.79 for 29 pairs of boots what was the price
of a single pair ? Ans. $1.51.
8. IfI pay $2.80 for 35 pounds of beef, what is the price
of 1 pound? Ans. $0.08.

9. If an estate valued at $12000 be equally divided be-
tween 16 persons, how much will each receive ? Ans. $750.

95. When is division of Federal money emplo im f What is the
rule! With what does the quotient agree d! How many
decimals do we cut off in the quotient in the division of Federal

money I
12%
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BILLS OF MERCHANDISE.

§ 98, To compute the cost of a Bill of Merchandise, find
the value of each article named in the bill, by multiplying
the price by the number of units sn that article, and then
add the value of the several articles.

1:
Bought of Simpson & Co.

J. Johnson, Esq.

27 pounds of Sugar, at 9 cents a pourd, - .- - $2.43,
18 pounds of Cheese, at 8 cents a pound, - - - 1.44,
30 pounds of Raisins, at 14 cents a pound, - -  4.20.
40 pounds of Coffee, at 12 cents a pound, - - -. 4.80.
9 dozen Eggs, at 15 cents a dozen, - - - - - 1.36.
26 pounds of Butter, at 17 cents a pound, - - - 4.42
What was the amount of the bill ? Ans. $18.64.
i 2.
T. Grundy

o Bought of J. Sanford g‘ Co.
28 yards of Silk, at $1.25 per yard, - - - - '
38 yards of Muslin, at 36 cents per yard, - - -

17 pairs of Cotton Hose, at 18 cents per pair, -

26 skeins of Sewing Silk, at 5 cents a skein, - -

16 yards of Cambric, at 21 cents per yard, - - :

Required the amount of the bill. Ans. $56.40.
3. )

. Bought of Samuel Slocum,
63 barrels of Flour, at $4.50 per barrel, - - $

+29 bushels of Corn, at 67 cents per bushel, -
73 bushels of Rye, at 48 cents per bushel, -
27 bushels of Barley, at 56 cents per bushel,
96 pounds of Lard, at 11 cents per pound, - -
‘33 pounds of Salt Pork, at 8 cents per pound, -

Required the amount of the bill. _ Ans. $366.29.
96, How compute the cost of a bill of merchendiset

G. Fanshaw, Esq.

P T 2 |
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4.

Bought of Sullwcm z‘ Co.
33 Morse’s Geographies, at 56 cents, - _-
15 Webster's Spellers, at 7 cents, - - -
50 Ollendorf’s French Readers, at 47 eenta, - -
27 Day’s Algebras, at 62 cents, - - - -
Required the amount of the bill. . Ans. $85.47.

5.

J. B. Crawford

Peter Prince, Esq.

8 Dress Coats, at $15.36 each, - - $
12 Frock Coats, at $16.20 each, - -

Bought of S. Oliver,
18 Velvet Vests, at $6.56 each, - - -

21 Pairs of Pantaloons, at $5.75 a pair, - -
16 Cloth Vests, at $4.63 each, - - - - -
12 pairs of Drawers, at $2.12 per pair, - -. -
Required the amount of the bill. Ans. $655.63.
6. '
J. Jordan, Esq.

Bought of N. T. waeezyg‘ Co.
21 barrels Superfine Flour, at $6. 37
36 firkins Butter, at $6.30 a firkin,
19 kegs of Lard, at $3.20 a keg, -
27 Beef Hams, at $2.67 each, - -
86 pounds best Pork Ham, at 9 cents, -
117 pounds best Orushed Sugar, at 11 cents,

Required the amount of the hill. Ans. $514.07.
7.

Bought of .Butler King, & Co.

156 hogsheads Molasses, at $15 80 per hogshead, $
2800 pounds Brown Sugar, at 8 cents per pound,
1200 pounds Coffee, at 13 cents per pound, - -
3600 pounds Rice, at 3 cents per pound, - - -
876 boxes Oranges, at $3.88 per box, - - -
379 boxes Tea, at $32.18 per box, - - - -

Reguired the amount of the Lill. Ans IR

U |
[ T B ]

. . L] L

J. G Bennett
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. 8.
S. Wood, Esq. .
v Bought of Robert Baker & Co.
12 hogsheads Molasses, at $9.63, - - - .- .

36 hogsheads Brown Sugar, at $12.86, - - -
66 firkins Butter; at $6 a firkin, - - - - -
267 boxes Raisins, at $1.63 a box, - - - -
396 pounds Orange Co. Cheese, at 8 cents a pound,
87 pounds Java Coffee, at 13 cents per pound,
Required the amount of the bill. Ans. $1392.72,

9.

Robt. Lawton Esq.
- Bought of Sylvester Summers,

87 yards of Broadcloth, at $2.21 per yard, - -
96 yards Red Flannel, at 33 cents per yard, - -
83 yards Satinet, at 56 cents per yard, - - -

. 66 dozen Coat Buttons, at 37 cents per dozen, -
106 yards of Cotton Flannel, at 9 cents per yard,
53 yards best Silk Vesting, at $3.27 per yard, -

Required the amount’of the bill. Ans. $474.00

10.

P. Pawlding, Esq. :
‘ ' Bought of R. Richards,
73 Webster's School Dictionaries, at 42 cents, - - $

88 Webster's Spellers, at 7 cents, - - - - -
28 Worcester's Dictionaries, at $2.25, - - - -
93 Olney’s School Geographies, with Atlas, at
87 cents, - - - . - - - o - & . .
66 Sander's Readers, at 41 cents, - - - - - .
' Required the amount of the bill. Ans. $207.79.
11. £

Joseph Thornton, Esq. ,

- " Bought of S. Severance,
18 tons Liverpool coal, at $6.50 perton, - - -$

85 tons Lehigh coal, at $4.37 per ton, - - - -

63 tons Lackawanna coal, at $5.12 per ton, - -

48 tons Peach Orchard coal, at $5.30 per ton, -

Regquired the amount of the Will. Ans. 108§ 4.
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CANCELLATION.

§ 97, We have, thus far, examined the four simple rules
of arithmeti¢; viz.: Addition, Subtraction, Multiplication,
and Division, as applied both to whole, flecimal, and federal
rmumbers. ‘

In doing this, we have repeatedly seen that two or more
of the simple operations are required to meet the conditions
of a single sum, and are employed in the solution of the same
arithmetical question. Whenever this is the case, important
abbreviations may often be effected. If; for example, it be-
comes necessary to subtract 27 from any given number, and
to add 35 to the remainder, the true result is obtained by
adding the difference of these two numbers (35—27=8,)
to that given number. In this case, we add the difference,
because the greater of the two numbers is to be added. If
the greater of two numbers is to be subtracted, and the less
added, we-subtract their difference. -

Similar abbreviations are numerous and important in all
operations in which mwltiplication and division are com-
bined

When any number is exactly produced by the multipli-
cation of two or more smaller numbers, these smaller num-
bexs are called the factors or makers of that number : thus

“ 9 and 2, or 3 and 6, are the producers or makers of 18.

It often happens that two or more numbers contain each
the same factor : thus, the numbers 12 and 16 contain each
the factor 4 ; for 12=4X 3, and 16=4X4.

" Whenever oné of any two numbers, containing a common
JSactor, sustains to an arithmetical operation the relation
of multiplier, and the other, the relation of divisor, that
common factor may be rejected from each of the two num-
‘bers, and the remaining factors of the two numbers em-

' ployed in their place. For example: if it be required to

" 97. What, thus far examined? What have we seen! What fay
then be done? Tlustratet When are similar abbreviations impor-
tantt What are the factors of a numberi What often happens?
Eﬁhen ma;r a common factor be rejected! Whak employed nekaed\

ustrate
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multiply a certain number by 21, and divide the product by
14 ; from the 21 and 14 reject the common factor 7, and
employ the remaining factors 2 and 3. The result is not
affected by the rejection of that factor.

This rejection of a common factor is called Cancellation.

ILLusTRATION, Suppose it be required to multiply 36 by
24, and- divide the product by 18. First, we will arrange
these numbers so that they may be conveniently compared
with each other; we will those numbers, whose
product forms a dividend, above a horizontal line, and the
divisor below the same lme, thus, 36 1284

Now it is obvious that 24 and 18 contain the common
factor 6, which being rejected, the dissimilar factors 4 and 3
are left—the four above, and the 3 below the line, thus:

36 :: . 'We may, therefore, multiply 36 by 4, and divide

3 N
- the product by 3 without altering the result. It is further-
more obvious, that the divisor 3, may itself be canceled in
36, and 12 obtained as a factor of the dividend ; thus:
12 4

s 2§ The factors below the line are now all cancéled,

while 12 and 4 are left uncanceled above the line. Their

product constitutes the true quotient of 36 X 24 + 18, viz.,
48, for 12 X 4=48.
2. In like manner, multiply 26 by 36, and divide the
product by 24, canceling the common factor 12. . Ans. 39.
3. So also, 66 by 27, and divide the product by 36.
) - Ans. 42.
4. Divide the product of 48 and 49 by 42.  Ans. 56.
6. Divide the product of 75 and 81 by 45. Ans. 135,
6. Divide the product of 96 and 40 by 120.  Ans. 32.

What is this called! Tllustrate?! When the facfors below are all
mce]ed what is the true quotientt

-
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7. Divide the product of 77 and 18 by 66. Ans. 21.

8. Divide the product of 56 and 45 by 72. _Ans. 36.

By rejecting the common factors in the above examples,
much labor is saved.

If the terms are more numerous than in the above exam-
ples, the work of rejecting factors may be continued, so long
as any factors can be found common to the terms forming
the dwvidend and divisor.

1. Multiply 36 by 27 and 15, and divide the product by
9, 6, and 10.

36. 27. 15
Statement : m.
3
6 8 3
The same canceled : m, 3X3X3=27, Ans.
9. 6. Ig ,
2. Multiply 81 by 64 and 16, and divide the product by
72 and 24. Ans. 48.
3. Divide the product of 132, 36, and 21, by 88 and 63.
: Ans. 18.
4. Divide the product of 63, 49, and 16, by 36 and 28.°
Ans. 49.

§ 98, From the examples here given, it is obvious that
any arithmetical operation performed by the combined ap-
plication of multiplication and division, can be very expe-
ditiously solved by the rejection of all common factors.

RULE.

Analyze the given sum so as to determine the multipliers
and divisors requisite to obtain the required result. Then,
placing the number to be operated wpon and the required
multipliers above a horizontal line, and the divisors below
the same, reject equal factors from each ; after which, com-
plete the work by performing the necessary multiplication

and division. \

How long continue to reject factors{
98. What sums may be canceled? What is the rule !
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1. A man hired himself to a farmer for 12 months at 15
per month, and expended the whole meney, in the pur-
ohuegf'oown. at $18 each; how many cows did he pur-
chase ? 4

It is obvious that $15X 12=tke dollars reeeived for his
labor, viz., $180 ; 180--18=10, the cows purehased.

5. 2
1. 1%
m:

3

we reject the common factor 6; also, cancel the 3 now
below the line in the 15 above the same.

2. A merchant exchanged 21 bushels of wheat valued at
$2 a bushel, for broadcloth worth $6 per yard ; how many
yards did he buy? Ans. 7 yards.

3. A farmer gathered a field of corn containing 63 rows,
of 28 hills each. Allowing 36 hills to yield a bushel, how
many bushels were there in the field ? Ans. 49.

4. A farmer hired 8 men for 6 months, at $12 a month
each, and paid them in hay at $18 a ton ; how many tons
of hay were required ? Ans. 32 tons.

5. 'A dealer in books bought 42 Webater’s dictionaries at
‘$4 each, and paid for the same in ledgers at $6 each ; how
many ledgers did it require ? Ans. 28 ledgers.

6. A tailor made 81 military coats valued at $21 each,
and received in pay flour at $9 a barrel ; how many barrels
of flour did it require to pay him ? Ans. 189 barrels.

Canceled :

aﬁnd 6%2=10. From 12 and 18

.

—_———t———

FRACTIONS.

§ 90, We have thus far spoken of numbers as represent-
ing whole objects, and also, as representing decimal parts
of objects ; that is, parts decreasing in value tn the con
stant ratio of ten. We are now to regard a whole object
as divided into any number of equal parts.

99. How thus far spoken of numbers§ What now entered upont
‘What are fraetions !
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When a whole object is divided into any number of equal -

parts, other than 10, 100, 1000, &o., the arithmetical ex- -

pressions representing those parts are called Fractions.

The name of a fraction is determined by the number of

equal parts into which the whole object is divided, and the -

value of each of these parts will in all cases depend upon

their numdber, that is, the greater the number the less the -

value of each individual part. If any single object be
divided into zw0 equal parts, each part is called a Aalf ; if
into three equal parts, each part is’ called a third ; if into
JSour equal parts, each part is called a fourth ; if into five,
a fifth; if into siz, a sizth ; &c., the number of partsin
every case giving name to the fraction. e

Fractions always require 2200 numbers or terms to express
their value. One of these always stands below a short hori-
zontal line, and indicates the mumber of equal parts into
which any whole object is divided. - Thzs s, the de-
nominator ; thus, §, 4, 4, the 2, 3,"and 4 are the denomi-
nators. The first one, 2, shows that the whole object is
divided inte w0 equal parts; the second one, 3, that it is
divided into three equal parts; the third one, 4, that it is

divided into jfour equal parts. The same is true of all de- -

nominators.

’

‘The other term, called the nwmerator, alwdys stands above -

the same horizontal line; thus of the fractions, 1, §, 1, §,
&e., the upper numbers, 1, 2, 3, and 4 are the numerators.
This term always expresses the number of those parts, indi-
cated by the denominator of a fraction which constitute its
value. The greater the denominator of any fraction, there-
fore, the greatef the number of parts, but the less the value
of each indvvidual part; while the greater the nwmerator,
the greater the value of the fractions. Thus, in the fractions
3;3, £,%. The number of parts into which the integer is divi-

'

by these fractions is 8. The first fraction expresses 1 of -

How determine the name of a fraction? Upon what will the value -

of each depend ! Tllustrate. What gives name to every frac-
tion? How many numbers required? How do they stand{ . What
called, and showing what{ Where stands the other term? What
does the numerator ess? What is said of the number- of parts,
-. and the value of each# How with the numerator i Thustceke.
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timse, parts ;. theseqemd,: 2 of the parts,.and comsequently is
twioe the value of the first.; thethird, 6 of the same parts, and
consequently squals five tingea-the walue of -the.first ; while.:
tha last, . obwiously emabraces the: valus;of thawhele object
dizidedl, wansiog 1 eighth part.only:

§ 100 Henee to- obtain one half,ithird; or fourth part,
&e., of any number;: we: divide that-number-dy the dewoms--
nator of .the - fraction expressing the parts;-and +to -obtain -
any given number of such parts, we mulsiply thet: port-
by-the number-of parts expressed - by the -numerator of ‘the -
same fraction.. ' -

1.’ Divide 12 into 3 equal parts. WHhait is.one of those
parts, and what fraction. of the whole number is it ? = What
number is, 2 third parts of 12, . and what fraction.of the.
whole number is it ?

ExenanNatioN. The number. 12 equals three 4s, conse-..
quently. 4 js .1 third of 12, and is expressed .by. the. frac-
tion, 4, (one:third,) while 2 third parts,of. 12 must-be twice ..
1 third part, or 4 X 2==8, and is expressed. by the fraction §.::.

2..What is 1 fourth of 82 2 fourths? 3 fourths? Howr.
are 1 fourth, 2 fourths, &c., wrjtten ?

3. What is 1 fifth of 20? 2 fifths of 20 ? 3 fifths of 20.7 .
4 fiftha of 20?7 5 fifths. of 20.? How many fifths.make a
whole. objegt or number ? - .

4. What is 1 .sixth of 12? 2esixthsof 12? 3 sixths? 4 .
sixths? 5 gixths? .

5. What is 1 sixth of 243 2 sixths. of 247 3 sixths? 4 ,
sixths ? 5 sixths? ,

. 6. What is 1 seventh.of 35?7 2 sevenths of 352 .3 sev-

enths? 4 sevenths? 5 sevenths? 6 sevenths? - How many .
sevenths make. a whole one ?

7. What is 1 eighth of 16 ? 2 eighths of 16.2 3 eighths.?
4 eighths? 6 eighths? 7 eighths?

8. What is 1 ninth of 36?7 2 ninths of 36 ? 6 ninths?
8 ninths? 7 ninths? 5 ninths? . -

9. What is 1 tenth of 40:? 5 tenths of 40? 3 tenths? 7 .
tenths ? 4 tenths? 9 tenths?

100. How find one half, one third, &c.,, of a number! How obtain -
any given number of such partat
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-§101, ‘Imoﬁmmqmedrto'upmbya freiction, ‘what

. .,pnmnpons-wnbwu of- another number

1. 'What.part of 8is8 3? Since 8 contains eight units,
and 3 contains 3 units, it 8 obvious that 3 is 3 eighths of
. 8, or.

2. What part of 6i8'2? Ans.  or 2 sixthsof 6. - What
‘panof6m3"4" 5? ’
. What part of 9is’7? 567°3? £276?7°2? 17'8?

. What part of 718 2? 6?7 5? 3?47 1?

. ‘What part of 1218 773? 829757 4?67 11?

. What partof 11is8? 7? 5? 1?7 47.3?:2? 10?
."What part of 14is 11? 9? 12? 82777 8? 47 13?
Whntpa.rtof 13i87?7.8? 12?7 6? 1?2 3757 8°?

§ 102, If the price of anyone part of an objict be given; she
upriceof ithewhole is found by multsplying ithat price by the
number of such parts in the whole. If however the price
«of & number of parts’ be. given, divide that: price by the
number of parts given, and multiply the quotient: ’by +he
- mumber.of -such partsas are equal to-whole oljeots. The
product will be the price of the whole-or integral object.

1. If % pint of cherries cost 2 cents, what wxlla‘whde
pint. cost ?

" Bxpranation. ‘The-whole of anyobject equalsite 2 hrrlves,

and will consequently cost twice as much asits half. Hence

~a wholq pint.will cost -two-times.2 cents, and" two" tirmes 2
~cents is.4 cems, .4ns.

“2u If} of & pound of beef cost'4 cents; whatwil}a pound
cost ?

3. If 1 of a ton .of hay cost $5, what will. wmhbla ton
. 008t.? ‘
4..1f;3 of aton of hay cost $18, what will & ton aost ?

ExpranaTioN. Since 3 fourths ‘cost” $18, ‘1’ fourth- will

miaa»w

101. ‘'What is often required f * Illustrate.
102. When the price of one part of an object be given, how fihd
¢the priee of the\wiole! How if &hs pnee of a-number :of parts be
given? Illustrate.
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.cost } of $18, or $6; and xfliourthconSG 4 fourths, or

. the whole ton waill cost 4 times $6, and 4 times $6 are $24.

Ans. $24.

5. If & of a barrel of flour cost $10, what will a whole
barrel cost ?

6. If{-ofa. cord of wood cost $14, what will a cord

7. If % of a barrel of pork cost $9, what will a barrel
cost ?

8. If 3 of a chest of tea cost. $8, what will a whole
chest cost.?

9. If P of a hogshead of wine cost $3, what will a whole
hogshead cost ?

10. If § of a box of suga.r cost $15, what will & whole

- box cost ?
ll If § of a ton of cheese cost $42, what will a ton

12. If 1-} of an acre of land cost $44, what wn]l a whole
-, acre cost *

13. If ﬁ of a bushel of corn be worth 8 cents, what is
the value of a bushel ?
. 14. If 3 of a hogshead of rice cost $9, what will a.whole
. hogshead cost ?

15. If 3 of & ton of iron cost $9, what will a ton cost?

16. If 3 of a plece of land be valued at $45, what is the
va.lue of the whale ? v

‘§ 103, When any given number is a fractional part of
another number, that other number is found &y dividing the
- given number by the number of parts given, and muluply
tng the quotient by the parts required.
* 1. Of what number is 9 the £ part ? ,
ExpranaTion. If 9 is 3 fourths, 3 must be 1 fourth ; and
if 3 be 1 fourth, 4 times 1 fourth must be the reqmred num-
'ber. Hence, 3X4=12, Ans. v
. 2. 8is 2 of what number? % of what number ?
3. 15 is $ of what number? £ of what number ?

108. When one number is a ﬁ'acuonal part ofanother, how find the
other number | Illustrate.
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5. 21-is { of what number? $ of what'number?

6.: 24 is § of what number? -§ of what aumber ?

§ 104, Fractions always express parts of single objects,
_and are expressed by two numbers, written the one above
and the other below a short horizontal line. The one delow
_the line is called the demominator, showing the number’ of
_parts into which an object is divided ; and that adove the
. line is called the wumerator, indicating the number of parts
"included in the fraction.

One half is written'} ; one third, ; one fourth, 1 ; five
eighths, §; seven ninths, §, &ec. )

-§'305, ‘There are several kinds of fractions, of which: the
‘following are the most important, viz. :

‘The proper- 'fractlon, the numerator of wkioh is less than
‘the denominator ; 'as'$, '}, '3, &e.

“The improper fractnou, thenumemtorof whieh-is equal o,
“or larger than, the denominater ; as%, §,'§, dvc.

‘The simple fraction, conmstmg of & single - fraction, and
may‘be either:-proper or improper ; -thus, $,'$, 3, &c.

Tht} oompmmd fraction, or fraetien of a!fraetion ;88 4 of
i&§ 80 &c
‘ 'he mxxed ‘number, comsisting. of .2 .whole number and «a
 fraetion written together ; as 6 » 8%, &c. ; and finally,

The. comples: fraction, or :a ‘feaction with a fraction in its
8
9’ 7} 7}

-§ 196, Thevalue of any feaction obmualy depénds on the
“relative-nalue of -the numerator and denominator.; if the
'mamerator be.small compared with (the- dmmmmr, the
value will also be small. Thus,,5; implies that an-ohjest .
is divided into 69 equal parts, and 3 of -these parts are’

‘4. 1818 { of what namber ? % of what number ?

numerator.or denominator, or both ; as —.

104. What do_fractions always expressi .How.expressed thh» ’
selves? ‘How written? The.one below the’line is ca’lled what ¢
Shows what ! The one above is'called whati - Shows-what{

'105. “What is‘a proper fraction? ‘An improper ‘fractio? -A -sim-
ple fraction? A compound fraction? A mixed 'fraction! :A:cem-
plex fraction !

.1086.‘ Uponr what ‘does the value of ainﬂmmhmh\ IR\ S

13%
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included in the fraction. 4} expresses the division of- an
object into 24 equal parts, and includes all the parts but
one: its value, therefore, very nearly equals that of the
unit. $ expresses the division of an object into 6 equal
parts, and includes all these parts, and consequently just
equals the-object or number divided.  expresses more
parts of the kind indicated by the denominator than can be
obtained from any single object, and consequently its value
is more than that of the unit. Hence, with a given de-
nominator, the greater the numerator, the greater the value
of the fraction ; and the less the numerator, the less the
value of the fraction. ,

§ 107. We learn from the preceding paragraph, that a
fraction sncreases in value in proportion as its numerator
.48 sncreased, while its denominator remains unchanged.
Therefore, multiplying the mumerator by any number,
multiplies the value of the fraction by the same number.
Take the fraction § as an illustration ; if the numerator §
be multiplied by 3, the 5 parts are increased to 15, while
the value of each individual part is unchanged. We then
have 4#, which is 3 times §. . '

.§108, If, on the other hand, the numerator of a fraction
be divided by any number, the fraction is divided by that
number. -Taking half the parts given, divides the value
expressed by 2; taking a third of those parts, takes } their
value. , , : )

$ 109, If we divide the denominator of a fraction by

any number, we obviously multiply the value of a frac-

-tion by that number ; since the number of given parts

-remains unchanged, but the value of each individual part
-t tncreased by making their number less.
' ILLusTRATION : 3§ X 2=}3.

What is the value of £ Why? What is the valueof J ¥ Whyt

If the denominator be given, how is the.value of a fraction §
-107. In what proportion does a fraction increase in value! What
then is the effect of multiplying the numerator ¢
108. What is the effect of dividing the numerator? Illustrate.
109. What is the effect of dividing the denominator! Why ¢
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# 110, If we multiply the denominator of a fraction by
* amy number, we divide the value of the fraction by that
- nusmber, since the number of given parts remains unchanged,
but each individual part is diminished. Thus, §--3=4f.
since & of any object is anly 4 the value of its eighth part.

§ 11, If the numerator and denominator of a fraction
are both multiplied or both divided by the game number,
the value of that fraction ts not altered.

ILLUsTRATION. *#=4; now if we multlply the terms of
the fraction by 2 it becomes 3#, also=4. -

§ 112, From the foregoing remarks, it is- obvious, that
any change made in the terms of a fraction does not affect
its value, so long as the ratio of the numerator and denom-
tnator is not altered ; also that the value of a fraction in-
creases in the same ratio as @5 numerator ¢ncreases, while
its denominator remains unchanged, or as sts denominator
decreases, while its numerator remains unchanged; and
finally, that the value of a fraction decreases in the same
ratio as its numerator decreases, while s denominator
remazins the same, or as the denominator tncreases, white
the numerator remains the same.

REDUCTION OF FRACTIONS.

The reduction of fractions cbhsists ¢n changing their
Jforms, while the valwe is not altered. :

CASE |.

§ 118, To rEpUCE FRaCTIONS TO THEIR LOowEsT TERMS.

* Norz. Fractions are reduced to their lowest terms, when their numerasors
Mdenmm“themmmmnmbemedmdupmmwmwue.‘

110. What is the eﬂect of multiplying the denominator? Why 1
bolu ‘What is the eﬂ'ect of multiplying numerator and denominator

tht

" 112. If the ratio of the numerator and denominator be not altered,

what? ¥n what ratio does the value of g fraction increase ¥ In what
ratio does the value of a fraction decrease

113. What is reduction of fractions? When are fractions reduced
to their lowest terms ? R
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sRULE. .

Divide bath-nwmerator and denomindtor: by -any nwm-
“ber greater than’1, that will divide them-both- withowt ve-
-savnder, so longas‘therecsu»ymmber that will sodivide

‘ them.

‘1. 'Reduce ' to its lowest terms.

ExprLaANATION. ‘9 the numerator and 12 the denominatox
are both - divisible by 3 without remainders; hence

‘98 .8
12—8 4
“The terms now obtained, viz., numerator 3 and denomina-
tor 4, are not divisible by any number larger than ‘1, and
are the smallest terms by which the value of % can' be ex-
,pressed.
" 2. Reduce 24 to its' lowest' terms.
24--2=12, 12--2=38 6--2=3
Tiro—ie™ 1695 21 g oy AN
It is better, however, first to. dmde by the largest. num-
:ber practicable, thus,

s

24——8=3
82-L8=14
Such a number may always be found, in the following
manner :—1st. .Divide the greater -of. the given numbers
by the less, and note the remainder. 2nd. Divide the
smallerqftbetcwnumbers (the first divisor) by the re-
mainder, and if there be still a remainder, divide the last
divisor by that remainder, and so continue to do : that is,
to divide the last divisor by the last remainder, till the di-
_.viston 1s effected without v remainder ; the ilast . divisor
will be:the diviser required. Take : the above .sum_as an
example, 32--24=1 and' 8 remainder ; and 24--8=3-aad
no remainder. ‘Hence, 8 is the divisor required, and
24r—¢8=8
82-28==4"
.the same as.above. This divisor is.called the greatest.com-
-mon measure of those pumbers.

‘What is the rule! How ma tbehrgutmmndnmberﬁmnd!
What is the required divisor { ¥
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3. Reduce }g to its lowest terms, by dividing the given
terms by their greatest common measure. An s. 4.

4. Reduce $§ to its lowest term.

5. Redueemhkemnner,-}-& Ans.§. Also 3. .Ans

In most instances, however, especially if the terms of the
fraction are small, it will be found more convement, as well
as more expeditious, to assume a divisor.

6. Reduce & to its lowest terms. Ans. i»

7. Reduce 43 to its lowest terms. Ans. £

8. Reduce 1% to its lowest terms. Ans. $.

9. Reduge £2 to its lowest terms. Ans. %

10. BReduce 43 to its lowest terms, Ans. §
CASBE 1l.

§ 114, To 2EvUCE A MXED QUANTITY TO AN Imomn
FracTION.

RULE.

Multiply the whole number by the denominator of the
JSraction, and to the product, add the given nwmerator.
The number thus produced, will be the nmemtorqfthc
required fraction,

1. Reduce 16% to an improper fraction ;—that is, find
how many fourths there are in 163.

.ExpravatioN. Each unit=4 fourths; hence, 16 units=
16 X 4=64 fourths, and 64+43=67 fourths, or ¢7, Ans.

2. Reduce 172 to an improper fraction. Ans. I
3. Reduce 21{ to an improper fraction. Ans.

4. Reduce 74, to an improper fraction. Ans.

5. Reduce 6$ to an improper fraction. Ans.

6. Reduce 94 to an improper fraction. Ans. 159

8 ll5ﬁ. y whole number may be reduced to an im-
proper fraction, by multiplying it by the proposed denomi
nator. The product will form the numerator of the reqmred
fraction.

114. How reduee a mixed quaati “wgroper fraction !
115. How may a whole number to an improper frac-
tion
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7. Reduce 8 to & fraction, whose denominator is 7.
- ExpLaNATION. 8X7=56, numerator; hence, 5°, Azs.
- 8._ Redued 9 to.a fraction whese denomisator is 11.

Ans: $3.
-9. Reduce 73 to an improper fraction. ° . Ans. tt ;
10. Reduce 17} to an improper fraction. . Ans. 134,

“CASE 111, o
§116. To rEDUCE AN ImPROPER FRACTION TO A WHOLE
OR Mrnn Nuxzes.
»,BULE

 Divide the numerator by the denomanator. The quo-
' tient will be the whole nwmber ; gfthm‘ebearemamder,
- sorite; v vverthe.denominator. on the right of. the whole

1. Reduce 33§ to & mixéd number.
-BXPLAKATIGN. - 9 ninths=1 whole one ;. therefore,

. 156+9=17}, Ans.
‘2. Rednee 3 to a.mixed number. -Amns;
. 3. Reduce %° to a whole number. Ans.
- 4.; Reduce. ¥ ta a.mixed number. .Ans. ¢

.?,Hu;ﬁ:;.@'

6. Reduce to & mixed number. .-Ans. 14}
6. Reduce %&° to.a mixed number.  Ans.
) 7.'.Reduce) to.a mixed number. . Ans.,

< C:ASE: IV, . .
.§'117. To repvoe Coxrounp ‘Fractions -To - SmrLE
FracTrons.
.RULE.

Multiply the numerators of the several fractions to
 gether for a new numerator, and the denominators together
‘for a new -demominator. “The fraction - thus . produced,

" ‘when reduced to its lowest terms, (§ 118,) will ‘be the one
required.

bé}%é."ﬂow teduce an improper fraction to & whole or mixéd num-
117. How reduce compound fractions to simple ones ¢
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1. Reduce } of § to a simple fraction. To obtain} of ¢,
“we divide $ by 4; but -}—4—,95 (s 110,) then having } of
?-lf'wem thmby3'weshallobtam—}of3 there-
ore, -5 X 3=4§, the Ans. (§107.) We have here, merely
'multiplied mumerators’ by -numerators, and demominators
. by demominators:
2. Rodm-}bf-}%onsmplefr&chbn Aris: 1.
§ 118, The solutions.of sums of this description may be -
essentially -abbreviated &y canceling such -factors as are
Jound.common bath to the numerators and denominators
of the several simple fractions.

3. Reduce § of § ofg to a simple fraction.

386

OPERATION 3 m—«—-— then 2 X2=4 nnmorator, and 7

is the denominator ; hence; 4, A7s.
4. Mth&ﬁmtwn-ﬁ-ofﬁ of §-

. Y L
Statement : 8187 =%, Ans. !
4

6. Reduce § of & of & to a simple fraction.:  Ans:’
6. Reduce 2 of gg- of 1% to a simple fraction.  Ams. -
7. Reduce § of of of § to a simple fraction. Aws. ¢.
8. Reduce § of {} of $$ to a simple fraction.-  Ans.
Whenever any term of a compound fraction is a mized
number, reduce it to an improper fraction. (§ 113.)
9. Reduce § of § of 53 to a simple fraction.
Expranation. 63=38. (§ 114.) Hence, g—%, is
the proper statement, § or 4, Ans.
10. Reduce«} of%ofS}toammpleﬁ-acnon :
s, $h=35. (5 116,)

118. How may such operations be abbreviated! What is to be
done if a term of a compound fraction be & mixed wuher\
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CASE V.

8119, To mepuce FracTions To o Common Devowm-
NATOR.

The value of fractions is not altered by what is here done.
All fractions are made to represent the unit as divided
into the same nwmber of parts, while the nwmber of these

arts differs, in each of the fractions. Thus, the fractions

, },,and 3, differ from each other both in specific alue, and
in the number of parts; but the fractions, 4, 4, and 3, ex-
pressing the same value, differ in specific value omly.
These fractions now, therefore, have the common deromi-
nator 8. - N

.
RULE.

Multiply all the demominators together for a common
denominator, and each mumerator into.all the denomi-
nators except its own, for a nuinerator to each new fraction.

1. Reduce §, §, and  to a common denominater.

OPERATION. 7X5X11=385, the common denominator.
6 X 56X 11=330, numerator for fraction $.
47X 11=308, numerator for fraction g
8X6X 7=280, numerator for fraction &.

Here the required fractions are, for §, 33%; for §, 338 ;
and for v, §4%. : :
2. Reduce &, 1, 1, { to a common denominator.
Ans. 155 e 72 -
The value of these several fractions can, however, be exact-
ly expressed in smaller terms, and retain a common denoms-
nator, for 33, 2%,-13 and 13 are obviously of the same
value, their common denominator being reduced from 120
to 60. It is always desirable to preserve the fractions in the
smallest possible terms that will express their true value.

119. Is the value of a fraction sltered ivythe operation of thisrale!
In what does the change made consist? Illustrate! What is the
: ,rﬁlo' " How may the value of the answers to sum 1st be expressed !

ustrate }
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To do this, first find the least common multiple of all the
denomsnators, and make this the common denominator.
Divide this common denominator by the demominator of
each of the given fractions, and multzply the quotient by
the numerators of the same.

Oss. The least common, multiple of two or more num- -
bers is the smallest number that can be divided by each of
those numbers without remainder, and is found as follows :

Write down the given numbers in a line from left to
right, divide By the smallest number that will divide any
two of them without remainder, and write the quotient
and the undivided numbers in a lLine below the former -
numbers. Divide these numbers in turn in the same man-
ner, and so on till no two numbers are left that can be
divided by any number greater than 1. The continued
product of the divisors and of the undivided numbers of
the lowest line, 1ill be the multiple required.

TLLUSTRATION. Required the leut common multiplier of
4,6, 8, and 12.
) 2)4.6.8.12
2)23.4 6
3)1.3.2. 3
1.1.2. 1

Then 2X2X3X2=24 is the least number that can be
divided by each of the given numbers without remainder.

3. Reduce the fractions, 4, 4, §, and %, to their least
common denominator. -
2)2.3.9.10
3)1.3.9. 5
1.1.3 6;and 2X3X3X5=90,
. the least common multiple of the denonunators, therefore,

v

How may the least common denominator always ba found t
Whnt is the least commop. multiple of two or more tumbvere  Wow
is it found f

14
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Ry

90-—- 90-+-2X 1=45, 1st numerator, Hence, 35 is the 1st fraction.
90—3x2—-60 2d numerater, and $9, the 2d fraetion.
90—9)(8 80, 3d numerator, and §J, the 3 fraction.

90--10X 3=27, 4th numerator, and 3}, the 4th fraction.
Hence, $3, §3, 33, and 4§, are the fractions required.

4. Beduce §, §, §, and y%, to their least common denom-

inator. Ans: and
_ 5. Reduoe §, }, }, and s, to their LR Lt
inator. " Ans. 333, 184, 188, and 298,
6. Reduce §, £, §, and , to thexr least common denomi- .
nator. ns. 285, 138, &%, and $45.
7. Reduce 3, 3, §, and }}, to their least common denom-
inator. Ans. 33, 8%, }i and $3.
8. Reduce §, §, and , to their least common denomina-.
tor. Ans. 33, 5—5 and 33.
9. Reduce y, %, and §, to their least common denomina-
tor. - Ans. 33, $3, and $4§.
10. Reduce ﬁ- 1 % and% to their least common de-
nominator. Ans. g, e, e, ond 2.

ADDITION OF FRACTIONS.

§ 120, Like things only can be added, so as to form one
number. (§ 32, 4.) Hence, before a.ddmg fractions they must
haye a common denominator.

RULE.

If the demominators of the given fractions are unlike,

first reduce them to a common denominator, and, adding
the numerators, place their swum over the common denoma-
nator.
1. Add the fractions 3, §, 4, and { together. These frac-
tions have the common denominator 8 ; hence 3454647
=21, the sum of the numerators, and 3} is the required
answer.

120. What things can be added? What must fractions have be
fore they can be added together ! Whatia tha rolet

\
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2. Add the fractions 334k “and 1. These- ﬁact:onl
have different denominators. Therefore, (§ 119, Oss.)
2)12 g ; : ; 5X2X3X2=60 least common denominator.

The fractions- are, %ﬁ 35, and }%; and 304204
154-12=7%, the sum of the numera.tors l}ence-ﬂ- Ans.

3. Add together the fractions «} § 3.4 and §.

' '3'%’ %‘%) 3‘%» and %’3-
. 'What is-the sum of § s g- % an ?

Ans
. Whatuthesnmof% -} o and

4

6

6. W'hatxsthesumof }{»and}.Am. =2¢4%-
7.Whatmthea.mountof%§- ,and §?
Ans
8
9

. What is the amount of ;g, % and

. What is the amount of 4}, 63, 13-, d L
Ans.” ’x‘a"“lzﬁo
10. What is the amount of 31 5%, H a.ndi

Ans. ’n’ 931=9.

&

- SUBTRACTION OF FRACTIONS.

§121. Arithmetical quantities can be subtracted only
when. they agree in kind. Hence, in subtracting fractions: ,

) RULE.
- Reduce the given fractions to a common denominator,
of mcmary, and subtract the numerators.

. From }]} take 4. These fractions have a common
denom.mator, therefore 11—7=4, the difference of numers
ators; and y4=1, 4ns.

2. From 4§ take 5%. Ans. 33=%.

121. In what respect must qumtmes \\gtee to be sobiesiedl
What is the rule f
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3. From }§ take }}. First find a common denominator.
2)16.12 ! '
2)8 6
4. 3; and 2X2X4X3=48, least common denomi-
nator.
The fractions, then, are 4§ and $4; and 45—44=1.
Hence, J, Ans. /

4. What is the difference between § and {?  Ans. gy

5. What is the difference between 4} and x ? .A#s. 0.

6. What is the difference between 34 and 24 ? Ans. §.

7. What is the difference between 13 and v ? Ans. $§.

8. What is the difference between 42 and 3! ? Ans. {.

9. What is the difference between and»g-g " Ans. 4.
10. What is the difference between 43 and % ? Ans. 3.

MULTIPLICATION OF FRACTIONS.

§ 122, The multiplication by fractions naturally resolves
itself into three distinct operations, viz. : the multiplication
of a fraction by a whole number; of a whole number
by a fraction ; and of a fraction by a fraction. )

§ 128, To MuLTIPLY A FrACTION BY A WHOLE NUMBER.

RULE,

Multiply the numerator of the fraction by the whole
number, (§ 107 ;) or, if practicable, without remainder, divide
the denominator by that number. (§ 109.)

1. Multiply 3 by 5. 3x5=1%, 5 times'1 fourth of a
number=>5 fourths of the same; 5 times 3 fourths must
then=3 times 5 fourths=15. Ans. W =3%. (§ 116.)

In the operations here given, it is obvious that any factor
common to the multiplier and the denominator of the
Jraction, may be canceled. ‘

u:lzfz. Into what does the multiplication of fractions naturally resolve
itself?

128. Rule for multiplying a fraction by & whole number! What
may be tagone with any factor common to the multiplier and the de-
nomina;

t
.
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2. Multiply § by 12. Here 9, the denominator, and 12,
the whole num T, contam each the common factor, 3.

Therefore, " 1’ 5)(4 20, that is, 3= 63-

3

A fraction is multlphed into a number equal to its denom-
inator by canceling that denominator.

3. Multiply § by 8.

OPERATION. ;—'—a={=7

4. 9. Ans. 48, or

5. 18. Ans. 1 6-’

6. 21. Ans. 18

7. 185. . Ans. 91.

8. 5 Ans. 4

9. Ans. 18

10. m]l 17 pounds of tea cost,at 3 of a dollar
a pound ? “ans. $12-i-
- 11, How much will 27 bushels of wheat cost, at § of a
dollar a bushel ? Ans. $24.

- 12. How much will 15 bushels of rye cost, at {5 of &
dollar a bushel ? . Ans. $4}

g 124, To MuLteLy o WaoLe Numeee BY a Frac-
TION

A fraction is @ part of a unit. Multiplying by g frac-
tion must, therefore, produce a number less than the one
multiplied. But the denominator of the given fractional
multiplier shows what part of a given number is repeated,
and the numerator, the number of repetitions required.
Hence,

RULE.
Divide the given number by the denominator of the

Jractional multiplier, and multiply the quotient by the
numerator.

" 124. What does the denominatot of a fracXione) ighier Suww\.
What the numerator { 'What is the rulel

2G
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. ¥ Isuponnd of beef cost 9 cents, what is § of a pound
worth ?

1 third of a thing ta.kentwweu 2 thirds of that thing. -
Hence, 9--3=3 cents=the price of 1 third ¢f a pound;
3X2="6 cents, the price of 2 thirds, Ans.

3

The above sum canceled ; gi—z_, and 3X2=6 cents, as

before ; that is, we write the whole number and the numer-
ator of the fraction above a horizontal line, and the de-
nominator below the same, and cancel.

2. If a hundred pounds of beef cost $12, what will § of

a hundred pounds cost ? Ans. $9.
- 3. If a man earn $30 in a month, how much will he
earn in § of a month ? Ans. $25.
4. Ifa.tonofhaycost $24, what is the value of § of a
ton? Ans. $15.
5. If a bushel of wheat cost § of a dollar, what will 44
bushels cost ? Ans. $27.50.
6. If a barrel of flour be worth $9, what is £ of a barrel
worth ? Ans. $7F.
7. If 2 hogshead of wine be worth $48, what will 4 of a
hogshead cost ? Ans. $38%.

8. If an acre of land produce 148 bushels of oats, how
many bushels will § of an acre produce ?
Ans. 123} bushels.
9. If one bushel of seed produce 88 bushels of corn, how
many | bushels will }} of a bushel produce ?
Ans. 80% bushels.

§ 125, To MurLTirLY FracTioNs BY FRACTIONS.

If the multiplicand be a fraction, that-is, @ part of a
unit, and if the multiplier be also a fraction, implying that
a part only of this part is required ; the product must be
less than the mulnphca.nd The same is always the case,

To5. 1a the raultiplioation of fractions, bow does the
126 multiplication o uot com-
pare with the multxghemd! peod

1
5
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whenever the maultiplier is a frachon qf less value than a
unit.

-~ RULE.

Multzply the numerators of the fractions together. for
the numerator, and the denominators for the denominator
of the answer.

1. Multiply § by 3. 33=3. (§113.)

The labor of reducing the product to lower terms, will be
avoided by canceling all the factors common to both e
merators and denominators.

If the above sum be solved by this rule, the numemtor 4
will cancel the denominator 4, and leave the answer 5

2. Multiply 4 by 3. 1!‘
3. Multiply % by ;. Ans. L.
4. Multiply £ by §.
5. Multiply 1§ by # - ig
. +6. A man owning ¥ofa vessel, gold § of his share hat
part of the whole ship did he sell ? i’
7. A farmer bought % of a lot of land, and sold § of
purchase ; what part of the whole lot did he sell ? Ans.
8. Multlply by '}% Ans.
9. Multiply Ans.
10. Multiply by - Ans. .
o111, Mu.ltlply Ans.

D.IVISION OF FRACTIONS.

§ 126, The division of fractions is also resolved into three
distinct processes, viz.: the division of a fraction by a whole
number ; the division of a whole number by a fraction ;
and the divjsion of a fraction by a fraction.

‘What is the rulet How may we avoid the labor of reduction
126. Into how many prooesses is the division of fractions divided t
‘What are they ¢

\ )
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§ 127, To DrvioE A FractioN BY A Waore NuMsEeR.

RULE.

. Divide the numerator by the whole number if practica-

ble; if not, multiply the denominator by the same. ‘
1. What is the quotient of § divided by 4 ? Ans. 3.
2. What is the quotient of § divided by 8? Ans. Z;.
3. What is the quotient of 4 divided by 7 ? Ans. 5.
4. If ¥ of an acre of land produce 28 bushels of corn,

what fraction of an acre will produce 1 bushel ?  Ans. .
5. If § of a load of hay be valued at $15, what fraction

of a load can be‘bought for $1? Ans. ¢ of a load.
6. If }5 of a ton of iron be valued at $12, what fraction
of a ton can be bought for $1? Ans. & of a ton.

§ 128, To Dvioe o WroLe Numeer BY o Frac-
TION. .
* In dividing a whole number by a fraction, the fraction

being less than & unit, will be contained in the dividerd
more times than it contains units. Hence, the gquotient
will be larger than the dividend, unless the divisor be an
tmproper fraction.

) RULE.

Multiply the whole number by the denominator of the
Jraction, and divide the product by the numerator of the
same. :

1. Divide 21 by . Here it is obvious that 21 is to be
reduced to eighths, and these eighths be divided by 7. This
result will be obtained by multiplying by the fractional
divisor inverted. Hence, 21 X §=24, Ans.

We may, therefore, invert the fractional dsvisor, and
eancel equal factors.

2. Divide 18 by §.
AV

121')1‘; V?Vbat is the rule for dividing a fractional number by a whole

number o -
128, How will the quotient, in all cases, compare with the dividend §

Why /! What is the rulet How do we divide by = frectiont’
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6
_ Canceled : £§—1 and 6 X7=42, Ans.
3. Divide 75 by §. Ans. 135.
4. Divide 84 by §.  Ans. 98,
5. Divide 18 by . Ans. 50%.
6. Divide 33 by {4. Ans. 36.
7. Divide 71 by £. Ans. 943.
8. Divide 17 by §. Ans. 195,
§ 129, To Divio A FraoTioN BY 4 FracTiow. )
RULE.

Invert the divisor and then proceed as in multzplymg
Jractions by fractions.

1. Divide the fraction § by %. .

PerFoRMED. -}xi—ﬂ_lﬁr Ans. .

ExpLaNATION. A unit is contained in {, 7 eighths of a
time, consequently § of a unit is contained in the same [,
three times as often,=} X 3=7%} times. But £ is contained
4 as many times as -} a.nd} of ’n] H-—lf-‘ Ans. (§ llO)

2. Divide b

3. Divide ‘ or 1
4. Divide or l
5. Divide or l
6. Divide Am 13.

Onsnnvu‘mn If elther the divisor or dividend be a com-
pound fraction, all the terms of that compound fraction
must be written in the same mariner; that is, all the nu-
merators of the dividend and all the denominators qf the
divisor, must be placed above the line.

7. Divide I of § by 35.

7.56.24

Terms arranged :- 5915 Factors common to the nu-

merators and denominators, may be rejected.

129. How divide a fraction by a fraction? If either the dividend
or divisor be a compound fraction, what must be denet
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3 -~
7. 8. 24
Hence, 3. 9.1 5"7‘ Ans.
3
8. Divide § of % by $ of §.
s
. . 5.9.47 B 9. 47
Terms arranged : %1036 Cm}celed 1036
~ . 2 2
therefore =1} is the A#ns.

9. Divide ; of 13. Ans. §3 or 3
10. Divide 3 of 3 Ans. L. #
11. Divide ° C Ans. 33 .
12. Divide Ans. 189023’
13. Divide i o Ans. § or 2.
14. Divide § of &. Ans. 1.

GENERAL APPLICATION.

1. What are the lowest terms in whlch ﬁ% can be ex-
pressed ? I (S 113.)
2. Reduce 17} to an improper fraction. Ans 2. (8 114.)
3. Reduce'% to a mixed number.
Ans. 83=8%. (§ Ilﬁ also 113)
4. Reduce 4 of § of # of $3 to a simple fraction ?
Ans, §8. (§ 117)
6. Reduce ¥ of § of } of 4% to a simple fraction, .
6
7
8

'

. Ans. .
. Reduce %, $, % and ﬁ- t0a common denominator.

Ans. 34, $3, $3, and 45. (5 119.)

. Reduce 2, §, %, and {5 to a common denominator.
. Ans. 13,33, 11, 3.
. Add together the fractions, 4, 3 i %— 4} a.nd
(8 116.)
9. From }} subtract §. Ans = (§ ﬁ9 113.
10. Multn%jy % h = n 125) ).
11. Divide £ of § by Ans (§ 129)
12, Divide 1§ by % s, §i=143.
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PER CENTAGE.

8 130, One individual often buys or sells merchandise
and other property for another, receiving as a compensation
for the same, @ certain number of cents for every dollar's
worth of property bought or sold. The money thus received
is called per centage. ’

Hence, the amount of per centage received or paid s .
determined by multiplying that value by the per centage.

Ozs. The expression per cent., used in the sums of this
section, means by the hundred. Thus, if 3 cents be paid _
on 100 cents, the rate is 3 per cent., &e. ‘

1. What is the amount of per centage for selling $1200
worth of property at 3 per cent premium ?

OreraTION.  $1200X.03.=$36.00.

It will be observed, that the amount here paid, is 3 cents
for $1, and consequently the amount of per centage is as
many times-3 cents as there are dollars, viz. : $1200X.03=
3600 cents=$36. S

2. What is § per cent of $7 ?

5 per cent. is 5 cents for each dollar; hence,
5X7=35 cents, Ans. ) N

‘What is 3 per cent. of $5? of $8? of $6? of $12?

What is 4 per cent. of $3? of $8? of $12? of $6?

What is 2 per cent. of $56? of $12? of $8? of $9?

What is 5 per cent. of $7? of $9? of $10? of §8?

. What is 6 per cent. of $12? of $11? of $10?

What is 2 per cent. of $12? of $13? of $15?

What is 3 per cent. of $12? of $14? of $13?

§ 131, One man is often employed to buy or sell goods for
other men. When so employed, he is called azn agent or
Jfactor, and receives for his services a certain per cent. of the
value of the goods bought or sold. The amount received

180. How does one person often receive pay for buying or selling
for another§ What is the money thus recexge{l called? How is the
amount of per centage determined ¥ What does per cent. mean {

181. How is one man often employed ¥ What is he then called !

How paid ¢

CRNG OB W
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x is determined by multiplying the value of his pur-
or sale, by the specified per cent. Goods so procured

or disposed of, are said zo be dought or sold on commission.
The money paid the agent is called hzs commission.

RULE.

Multiply the money given, by the per centage. The
multiplier will bcadecmlaqutmplamwhen it is ez~
Ib”ye“i(lll by cents only, and of three places when expressed

mills.

1. What is the per centage for selling $785.75 worth of
goods, at 3 per cent. commission ?

PErFORMED. 786.76X.03=$23.5725; that is, $23.
57 cents. Mills, unless more than 5, are seldom regarded.

2. What is the commission for buying a house valued at

$4720, at 2 per cent. ? .- Ans. $94.40.
3. What is the commmuon for selling a farm valued at
$9683, at 1 per cent. ? Ans. $96.83.

4. What is 4 per cent. of $1728? Ans. $69.12.
5. What is 4 per cent. of $3786.797 Ans. $151.47+4.
6. What is & per cent. of $879.68?  Ans. $43.98+.

§ 132, The insurance of property from loss by fire, storm,
or otherwise, s always computed at some certain rate per
cent. upon the value of property destroyed. Hence, multiply
the value of the property by the rate per cent. of insurance.

1. What is the ex gense of insuring a house valued at
$1600, at 2 per cent. Ans. $32.
2. What will it cost to insure a house worth $2250,
against loss by fire, at 3 per cent. premium ? Ans. $67.50.
3. What is the cost of insuring a vessel and cargo valued
 at $45867, at 2 per cent. ? Ans. $917.34.
4. What will it cost to insure property valued at $7963,

at 5 per cent. ? Ans. $398.15.

How is the money he receives determinedi How are goods so
procuredsmdtobe ht or sold? What is the money paid the
agent called | What is the rule for commission {

182. How is insurance always computed? How determme the

amount to be paid for msunnee?
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© 5: What is thie premium for the insurance of property

valued at $8864,°at 6 per cent. premium? Ans. $531.84.

6. What is the premium for the insurance of a ship and

g.rlga valued at $20500, at § of 1 per cent. Ans. 3153 75.
)

—_—————————

INTEREST.

§ 183, Interest is an allowance made for the use of

" money. Itis always computed at some given rate per cent.
per annum ; that is;at the rate of some specified mamberoi;
dollars for. the use of a hundred dollars for one year
$6bepmdfor the use-of $100, the' rate 18 said to be 6 per

' ; if $7 be paid for the same money, the rate is 7 per-
wnt &c

If the time be more than one year, the rate per cent. is
proportionably increased ; that is, if the rate for one year be-
$6, for two yeats it is $6X2=912; for three years,
$6X3=918; &eo.

Observe the difftvence between interest as here explained,

. and: commission ; the latter being @ per centage on money,
without regard t0. time.; the former, a certain per cent. for
tkemquwyforalmztedtzme, viz. ; for a year.

Hence, the amount of tnterest payable for the use of any
sum of money, dependa both on the ammmtofmomy and
on the time.

1. If the interest of $1 for 1 year is 6 cents, what is the
interest of $2? of $3? of $4?

2. If the interest of $1 for 1 year i8-6 cents, what is it for
2years" for 3 years? for 4 years?

. If the interest of $1 fot 1 year is 6 cents, wlm.t is it for

$2 for 1 year ? for 2 years? for 3 years?

4. If the interest of $1 for 1 year is 6 cents, what is the
interest of $3 for 2 years? 3 years?

188 What is interest! How computed? What is to be under-
stood by a given cent.§ If the time be more than a year, how is -
the rate affected ¥ What is the difference between interest and com-
mission? On what does the amount of interest payable at any one

time depend ¢
16
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$2, for 2 yea.rl' ? $2, for 3 years? !
6. What is the interest of $6, for 2 years, at 3 per cent. ?
7. What is the interest of $8, for 5 years, at 4 per cent. ?
8. What is the interest of $5, for 2 years, at 7 per cent. ?
9. What is the interest of $6, for 3 years, at 5 per cent. ?

§ 134, The following particulars require to be carefully
noted. : :

- 1. The money on which interest is paid, is called the
principal. . :

2. The money paid for the use of money, is called the
tnterest. Interest is usually regulated by law, and when
so regulated, it is called legal ¢nterest. The legal per cent-
age differs in the different states. In the New England
states, as well a8 in many others, it is 6 per cent. ; in New
York, it is 7 per cent.; in Louisiana, 8 per cent.; and in
Texas, 10 per cent. : :

3. The amount of any sum drawing interest, is found by
adding together the principal and interest. -

4. The rate per cent. is always a decimal of two places,
when expre by cents, and of three places when ex-
{)ressed by mills. Hence, in writing down any per vemt.
ess than 10, a cipher must be placed before the figure,
since cents are hundredths of dollars. (§ 85.) '

§ 135, To find the interest on any number of dollars fos
1 year,; multiply the dallars by the rate per cent.; and,
Jor a number of years, multiply the tnterest of 1 year by
the number of years.

1. What is the interest of $32, at 6 per cent., for 2 years ?

Ans. $3.84. (§91.)

2. What is the interest of $156, for 3 years, at § per

cent.? ' Ans. $23.40.

5. If the interest of $1 for a year be 4 cents, what is it for

184. What is the principal ! What is the interest t How regulatedt
‘What then called? What is legal interest in New England? In
Louisiana what! In Texas whatt How is the amount of any sum
drawing interest found! What is the-per cent. when e: by
cents?  When expressed %millsl In writing & per cent. less than
10, what must be donet - Why ¢ :

135. How find interest for 1 year? For o number of years?
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8. What.is the interest of $355, for 4 years, at 3 per
cent.? o Ans. $42.60.
4. What is the interest of $786, for 3 years, at 6 per

cont.? . Ans. $141.48.

To find the amount of principal and interest, that is,
the sum due for a sum of money on interest, add the in-
terest to the principal.

5. What is the amount of $317.16, for 3 years, at:7 per

cent.? Ans. $383.763.
6. What is the amount of $118.71, for 4 years, at 5 per

- cent.? ' Ans. $142.45.
7. What is the amount of $2163.20, for 3 years, at 6 per
oent.? ‘ Ans. $2552.576.

- 8. What is the amount of $982.78, for 5 years, at 9 per

cent.? Ans. $1426.031.

g 136, The per cent. at which interest is more usually
cast, is 6 per cent.; that is, at the rate of 6 cents for the
use of 100 cents, or $1, for one year. But a year is 12
months, and 6 cents for 12 months is just 4 a cent a month.
Hence, the per cent. for any period of time, computing at
the rate of 6 per cent. per annum, is always the same as the
half of the number of months in that time.

.1, What is the rate per cent. for 1 year and 6 months,
the rate per annum being 6 ? ’

ExrravaTioN. 1 year and 6 months=18 months, and
18 months—+-2=9, which is the per cent. required, viz.: .09
per cent. (§ 134, 4.) :

2. What is the rate per cent. for 1 year and 10 months, -
the rate per annum being 6 per cent ? for 1 year and 8
months ? for 2 years and 4 months? for 2 years and 6
months ? for 2 years and 10 months? for 3 years and 2
months ? for 3 years and 6 months? for 3 years and 10
months ? for 3 years and 4 months? for 3 years and 9
months ? for 4 years and 7 months ? for 4 years and 2

“How find the amount due 1
lat%’What is the more common per centage? What is thats
mon! . .
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.months ? for 4 yeaw and .8 montha? for 4 years-and 4
months ? for4years and 10 months?

§ 187, Since-at:5. per cont. per anmum, the interest of $1
.for one menth is § cent=5 mills, (§136 ;) and since, in in-
terest, 30 days are always allowed for a.month, it requires
just 6 days for one dollar to gain 1 mill. Hence the per
cent. for any number of years, months, and days, at 6 per
cent., is always found by taking ome half of the months in
the given years and months, for cents, and one sizth part
‘of the days, for mills.

If there be an odd month, 5 mills must be added to the
mills obtained from the given days, if any.

1. ‘What is the per centage on $1, for 1 year, 8 momth .
-and 12 days ?

- EXPLANATION. 1 year and 8 months=20 months, wlnch '
-equals the half cents of interest:for each dollax of .principal
for 1 year and 8 months; aund, hence, 20--2=10, the m-
derest for the whole time.in cents ; and 12 days-6=2, the
mills for the-given days; and 10 cents+4-3 mills=.102, is
the per cent. required for the whole time. :

2. Whatis 6 per cent..of $1, for 2 years, 4 months, and
18 days? Ans. 143,

2 years, 4 months=28 months=14 cents ; and 18 days--
6=3 mills ; united=.143.

3. Whatm 6 per cent. of $1, for 2 years, 10 months, and
24 days? - Ans. 174.
4. What is 6 per cent. of $1, for 3 years, 6 monthl and
12 da%; Ans .212.
hat is 6 per cent. of $1, for 3 years, 9 months, and
6 days? Ans. .226.
Here we have an odd month for which we allow 6 mills,
and the 1 mill obtained from the 6 d&ys,gweaﬁasthew
quired number of mills.- .

187, Howmmydayaa]lawedtotbemonthm interest! In what
time will a dollar gain a mill of interesti How is the rate for sny
number of years, months, and days found? What must be &llowed
foranoddmonth!
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6. What is 6‘per cent. of $1, for 3 years, 5 months, and

18 days? Ans. .208.
7. What is 6 per cent. of $1, for 2 years, 3 months, and
21 days? Ans. .138}.

The days given in this sum, when divided by 6, give 3}
as the mills for that number of days, which added to 13
cents, 5 mills, (.135,) obtained from 2 years and 3 months,
gves 13 cents, 83 mll.ls (13 ‘i) as the required per centage

r the given time. Hence, there will always be a fraction
of a mill in the per centage of $1, for any specified time,
whenever the days in that time are not dzmszble by 6 wzth-
out remainder.

* 8. What is 6 per cent. of $1, for 3 years, 6 months, and

27 days ? Ans. 214},
9. What is 6 per cent. of $1, for 1 year, 9 months, and 9
days ? " Ans. .106%.
10. What is 6 per cent. of $1, for 3 years, 1 month, and
22 days? © Ans. .188%.
11. What is 6 per cent. of 81 for 4 years, 7 months, and
13 days ? Ans. .277%.
12. What is 6 per cent. of $1, for 2 years, 11 months, and
11 days? Ans. .176%.

13. What is 6 per cent. of $1, for each of the following
periods of time : for 2 years, 3 months, and 18 days ? for 1
year, 6 months, and 27 days ? for 3 years, 2 months, and 24
days? for 1 year, 7 months, and 21 days ? .

If the given days are less than 6, the interest for those
days will be as many sizths of a mill as there are days ;
thus,l dayis 3 of a mill ; 3days,-§ }of a m111 6 days,
£ of a mill, &e.

14. What is 6 per cent of $1, for 3 years, 3 months, and
" 3 days? Ans. 195}

15. What is 6 per cent. of $1, for 1 year, 10 months, and
5 days? 2 years, 7 months, and 1 day ? 3 years, 1 month,
and 4 days !

‘When will there be a fraction in the ger centage obtained? Wiha
days are less than 6, what will be the interestl
15%
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§ 188, The following genera.l rule will be found applica-
ble in casting interest on any sum of money, and for any
penod of time. It must, however, be remembered that this
rule is restricted to interest at 6 per cent. per annum.

‘RULE.

Find thepercentgge $1, jerthe gz;:;n time, as in the
preceding section. (§ 181.) Multiply the given
‘this per centage written asa deanuzbl.{and pmntmm
mals in the luct, the same as tn mudtiplication of deci-
mals. (§ 88.

1. What is the interest of $327.86, for 1 year and 6
months, at 6 per cent. per annum ?

ExprLaNATION. 1 year and 6 months=18 months, and
18--2=09, the required per cent. Therefore, .

$32786
09 :
$29.6074=9829.507+, Ans.

ggr cent. is 9 hundredths, and properly expressed, .09.

2. What is the interest of $256.81, for 2 years, 3 months,
‘and 12 days, at 6 per cent. per annum ?
2 years and 3 months=27 months=13 cents and 5 mills,
. ar.135, the per centage for 2 years and 3 months; and 12
days—-ﬁ-— 002, the per centage for 12 da.ys, a.nd 135+
.002=.137, .is the per centage for the whole time.
Therefore, 25681
187
179767
77043
256681
3518297. ,
Hence, $35.18+, is the interest required.
3. Required the interest of $196.18, for 1 year, 10
months, and 18 days, at 6 per cent. Ans. $22.168+4-.

188, What is the rule for sasting inberesk\
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4. Required the interest of $3786.97, for 2 years, 7
_months, and 21 days, at 6 per cent. Ans. $600.234+.
6. Required the imterest of $821.25, for 4 years, 6
months, and 24 days, at 6 per eent. Ans. $22g.022+.
6. Required the interest of $87.90, for 3 years, 11 months,
and 8 days, at 6 per cent. - Ans. $20.773+.
§189, Whenever interest ‘at any other than 6 per cent.
is required, first find the interest at 6 per cent. as above,
then divide the tnterest so found by 6, and multiply the
quotient by the required per cent.
" The reason for this is obvious. Dividing the interest of
any sum of money at 6 per cent. by 6, gives 1 per cent on
the same money, and this multiplied by the given per cent.
gwes the interest regyired. i :
7. What is the interest of $358.50, at 8 per cent., for 2
yeass, 3 menths, and 12 days? :
ExvranatioN. $358.50X.137=%$49.114-4-=interest at
6 per cent ; and $49.114--6=$8.185-}-=interest at 1 per
cent. ; and $8.185X8=%$65.480, Ans.
8. What is the interest of $150.67, for 2 years, 6 months,
and 15 days, at 7 per cent.? Ans. $26.8064-.
9. What is the interest of $280.75, for 3 years, 1 month,
and 27 days, at 9 per cent.? Ans. $79.803+-.
- 10. What is the interest of $456.12, for 1 year, 8 months,
and 19 days, at 5 per cent.? Ans. $39.214-.
§ 140, When' the ‘interest of any sum of money, for a
specified time, is ascertained, the amount due ts found by
adding the.interest to the principal. .
" 11. What isthe amount of $382.16, for 5 years, 6 months
and 18 days, at 6 per cent.? )
The interest on the above sum, for thé time and rate
- specified, is $127.259 ; and $127.259, interest--$382.16,
principal=$509.419, amount.
12. What is the amount of $636,93, for 2 years, 7 months,
and 28 days, at 6 per cent ? Ans. $738.6264-.
189. How proceed when the inferest js some other than 6 per
cent? What is the reason for it
140. How is the amount found, {

T N
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13. What is the amount of $57.34, for 1 year, 4 monfhs

and 27 days, at 6 per cent.? - . Ans. $62.185-}-.
14. What is the amount of $288.25, for 2 years, 2 months,
and 14 days, at 8 per cent.? Ans. $339.11.

_In the following sums, the scholar vnll carefully observe
when the amount, and when the nterest only, is required. -

" 15. What is the interest of $106. 75, for 1 year, 11 months,

and6da. , at 6 per cent.? - Ans. $12.383.
t is the amount of $731. 82 for 3 years, 2 months,

and 9 days, at 7 per cent.? ' Ans. $895.32.
17. What is the amount of $1693, for 2 years, 11 months,
and 15 days, at 6 per cent.? : ‘Ans. $1993.507.
. 18. Whatis the interest of $860, for 4 yea.rs and 6 months;
at 8 per cent.? Ans. $309.60.
19. What is the interest of 3789 32, for 3 years and 8
months, at 6 per cent.? ? Ans. $173.65.
20. What is the interest of $654.18, for 1 year, 2 months,
and 8 days, at 6 per cent.? Ans. $46.664 .
21. What is the amount of $539.72, for 2 years, 3 months,
and 15 days, at 4 per cent.? Ans. $589.194+.
22. What is the amount of $18 63, for 2 years and 2
months, at 3 per cent.? Ans. $19.84+.
23. What is the amount of $101.73, for 9 months and 12
days, at 6 per cent.? ? - Ans. $106.51+4.
24. What is the interest of $66.66, for 1 year, 9 months,
and 18 days, at 6 per cent.? Ans. $7.199+.

25. What is the amount of $288.40, for 2 years, 10
months, and 6 days, at 7 per cent.? Ans. $346.935+.

TO COMPUTE INTEREST FOR DAYS ONLY.

& 141, Interest at 6 per cent. per annum is § cent per
month, or 1 mill for 6 days, allowing 30 ds.ys to each
month, since 4 cent=5 mills=.005, and 30--5=6, the
days required for $1 to gain 1 mill. Hence, } part qf the
days during which any sum of money is on interest, will bo
ftbe enterest due on each dollar of prmcxpa.l in mills. There-

fore,
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RULE.

the prencipal by 1 gizth of the days du-
rmg wi% drdbzs mtefes’tmn Iffthe :r‘:zczpal
consist of dollars only, the product will be mills, (§91 ;)
gfztootmst of dollars and cents, it -will comsist of hun-
dredths of mills, and must be reduced to dollars, .
Oss. If preferred, at any time, the scholar may muitiply
bythewkolenumber of days, and divide tlwpraiuct by

6, with the same resuit.

- 26’ What is the interest of $426, for 18 days, at 6 per
cent.’

OrerATION. 18 days--6=3, the number of mills of inter-
est each dollar draws during 18 days; therefore, 426X 3=:
1278 mille=$1.278, dus.

27. What is the interest of $3672, for 69. days, at 6 per
ceat.? . Ans. $42.228.

28. What is the interest of $2087.96,for 42 days, at 6
per cent.? . Ans. $14.6164-.

29. What is the amonnt of $59.40, for. 90 days, at 6 per
oent.? Ang. $60.29+.

30. Whatis the amount df $257.93, for 45 days, at 6 per

. cent.? Ans. $259.864+.

3%. What is the interest of $88.62, for 36 days, at 6 per
cent.? Ans. $0.531 4.

82. What is the interest of $69.566, for 32 days, at 8 per
cent.? Ans. $0.494+.

33. What is the amount of $288.76, for 18 days, at 4 per
cent.? Ans. $289.327+-.

34. What is the amount of $376, for 27 days, at 6 per
cent.? Ans. $376.6874-.

35. What is the amount of $480, for 40 days, at 6 per
cent.? Ans. $483.20.

36. What is the interest of $356, for 63 da.ys, at 6 per
cent.? ns. $3.738.

87. What is the interest of $596, for 18 days, at 7 per
eent.? Ans. $2.086.

141. What is the rule for casting interest for days only? What is
the reason forit? What may be ﬁne if preferredt
. 2
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NUMBERS AND THEIR BELATIONS TO
*" "BACH OTHER. ‘

§ 142, Numbers, when we regard their numerical ‘value
only, beax, a certain relation to each other. Of any two
given numbers, the smaller one may be 8o repeated, that the
amount of these repetitions shall just equal the larger, or,
such a portion of the larger may be taken as shall just equal
the smaller. The relative value of numbers thus ascertain-_
ed, ¢s called their ratio. .

It is obvious that numbers, to be thus compared, must be
considered merely as nwmbers, representing no particular
objects ; or, if representing objects of a particular kind, they
must agree in £md <An obvious and important relation
represented by numbers, is that of quantity and value.
By this we mean, that the grveater the quantity of any
given article, the greater its value, and the less the quan-
tity, the less the value. To represent quantities and their’
relative value is then an appropriate use of figures. Thus,
if the price of a single yard of cloth be $1, the price or
value of 2 yards is $2; of 3 yards, $3; of 4 yards, $4,
.&c.; that is, ¢n whatever ratio the quantity tncreases, the
value increases tn the same ratio. Hence, having the,
value of a single object, we readily determine the value of
any like objects, by repeating that value as many times as’
there are units ¢n the number representing the objects.

1. If 1 yard of cloth cost $3, what will 3 yards cost?
-Ans. 3 times $3, that is, $9. What will 4 yards cost?
Ans. $12. What will 6 yards cost ? Ans. $18. '

2. If the price of 1 pound of butter be 12 cents, what is

142. What is said of the relation of numbers§ What of the smaller
of two numbersf What is the relative value of numbers called ?
How must numbers, to be compared thus, be considered ¥ If they
represent objects of a particular kind, what is said of each? What is
another im t relation represented by numbers§ 'What is meant
by this? t is the appropriate design of figurest In what ratio
does the value of any %umtity increase! Having the value of a sin-
gle o})i'ect, how do we determine the value of any number of like ob-
Jjects B ’

-
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the price of 2 pounds? of 3 pounds? of § pounds? of 7
pounds? of 9 pounds?

" 8. If the price of 1 pound of lard be 6 cents, what is the
price of 5 pounds ? of 4 pounds ? of 7 pounds ? of 9 pounds ?

4. If a pound of figs cost 8 cents, what will 4 pounds
cost ? 7 pounds ? & pounds? 9 pounds? 11 pounds?

§ 143, If we have thegalue of one of the equal parts
into which any object is divided, the value of the whole is
found by multiplying the value of that part by the number
of parts.

1. If 1 of-a ton of hay cost $4, what will a ton cost?
Ans. 4 fourths make a whole one, therefore, $4 X4=$16,
the price of a ton. .

2. If } of an acre of land cost $12, what is a whole acre

L . Ans. $96.
- 3. If } of a hogshead of molasses cost $7, what will a
hogshead cost ? - Ans. $42.

4. If § of a farm be valued at $2375, what is the whole
farm worth ? Ans. $7128.

§ 144, The value of a number of objects being given,
we find the value of one, by dividing that value.by the
number of objects ; also, the value of any number of objects,
by multiphying the:value of one by the number of objects.

Whatever be the ratio between the number of objects
whose value is given, and of those whose value is required,
the same ratio must exist between the given value and the
required value. ,

This relation of aumbers is called Proportion. .

1. If 3 yards of cloth cost $12, how many dollars will 9
yards cost ? '

ExpPLANATION. 9 yards are 3 times 3 yards, and will con-
sequently cost 3 times as much money, that is 3 times $12;
and 3 times $12=$36, Ans.

1438, If we have the value of one of the equal parts of an object,"
how do we find the value of the whole {

144. Having the value of any number of objects, how do we find
the value of one ¥ How find the value of any other numberi What
ratio must the given value bear to the required value? What is this
relation of numbers called
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2 If 4 yards of ribbon cost 20 cents, what will 8 yards’
"~ Ans. 40 cents.

Ons 8 yards will cost twice as much as 4 yards."

8. If 3 quarts of oil cost 18 cents, what will 18 quarts
cost ? Ans. 108 cents.

4. If 5 yards of cloth cost $15, what will 20 yards
cost? Ans. $60. What will 30 yards cost? Ans. $90.
What will 35 yards cost ? Ans. $105. .

5. If 7 pounds of beef cost 21 cents, what will 21 pounds
cost? Ans. 63 cents. 28 pounds? Ans 84 cents. 35
pounds ? Ans. 105 cents.

6. If 6 pounds of raigins cost 24 cents, what will 18
pounds cost ? Ans. 72 cents.

§ 145, If the value of any number of the equal parts’
into which any object or its value is divided be given, the
E;ﬁ: being less than the whole, whatever be the ratso

ween the parts and the number of such parts in the
inegral object, the same is the ratio between the value of
‘t’lb}e parts given, and of those amstztutmg the integral

ect.

1. If-}ofa.‘tonofhayooot 812 whatwﬂlawhole ton
cost ?

ExpranaTiON. Since 3 fourths cost $12, 1 fourth will cost

of $12, or $4; and 4 fourths, 4 times 1 fourth; hence,
4x4=9$16, Ans. ’

2. If § of & man’s farm consist of 35 acres, how many

acres has he? - Ans. 42 acres.
3. If 3 of a barrel of pork cost $6, what will a barrel
cost ? Ans. $16.
4. I § of a hogshead of molasses cost $30, what will &
hogshead cost ? Ans. $35.
5. If § of a hundredweight of sugar cost $10, what will
a hundredweight cost ? Ans. $18.

145, Having the value of any of the equal parts of an object, how
find the vnlue of the whole?

146. How does the ratio between any two sets of objects and their
value compare §
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§ 146, Prom the examples here giv]m it is obvious, that,
t'hatevgr be the ratio between any two objects of the same
kind, the same ratio exists between their value.

§ 147, Hence it is obvious, that whenever the value of a
certain nwumber of objects or parts of objects is given, and
that of a certain other number is required, the objects or
parts of objects, of which the value 1s given, will form a
g:’rvisor, and the given value, a dividend ; while the num- -

of objects or parts of objects, whose value 13 required,
will become the multiplier. '

1. If 9 yards of cloth cost $27, what will 15 yards cost ?

PerrorMED, $27--9=$3, price of one yard, and $3X
15=945, the price of 15 yards.

‘The principle of cancellation may obviausly be applied,
in the solution of sums like the above. (§97.)

RULE.
Analyze the sum, so as to determine what numbers are
divisors and what are multipliers ; then, ing the num-

”,
bér to be operated upon, sogether with the multipliers, above
a horizontal line, and the divisors below, refect the factors
common to -both, and mubtsply and divide the uncanceled
nwmbers. (§ 91.)

Taking the -analysis given above, $27 must be divided by
9-yards and the quotient multiphed by 15 yards. Henee,

3 .
Canceled ; sz:. 15 and $8X 16=845, Ans.
2. If 6 pounds of coffee cost 54 cents, what will 14 pounds
" oost? Ans. $1.26.
~ 3. If 7 tona of hay cost $70, what.will 18 tans cost ?

‘ Ans. $180.

14%7. When the value of a certain number of objects or of
objects is given, and the value of a certain other number o o?ech
or of objects required, what forms the divisor, what the dividend,
and what the multiplier? How analyze the sum? What numbers
are placed above the Ine?! What numbers below the linel Wt
is done with the equal factors of the upper snd \owex \mea\

16

$27. 15
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4. If 16 men earn $208, what will 35 men earn. ? -
Ans. $455.
5. If 48 poundsofpowder cost $16, what will 39 pounds
cost ? Ans. $13.
6. If 12 gallons of wine are worth $18, what is the value
of 22 gallons ? Ans. $33
7. If 49 barrels of flour cost $245, what will 62 barrels
cost 7 © - Ans. $3107
8. If § of a vessel be worth $6270 how much is the
whole vessel worth ? Ans. $16720.

Here we have the value of g of the veseel given. Hence,

6270 —‘Pr‘ of }; and 6270

. 9. If § of & piece of land be worth $65, what is the
-value of the whole at the same rate ? Ans. $117.
10. If 9 pounds of tea cost 46 slnllings, what will 13
pounds cost ? Ans. 65s.
11. If 16 hundredweight of beef cost $96, what will 21
hundredweight cost ? Ans. $126.
§ 148, When the wpper numbers only contain decimals,
the decimals in the answer must equal those given ; but
when the upper and lower numbers both contain dectmals,
the decimals m the answer must equal the excess of those in
the upper, over those in the lower numbers. (§ 89.)

1. Bought 16 boxes of raisins for $24.32, what would 22

-pnce of the whole.

boxes cost ? Ans. $33.44.
2. Bought 75 yards of cloth for $112.50, what is the
value of 84 yards? - Ans. $126.

§ 149, If a mixed number (§ 105) expresses the nui--
ber of articles whose price is given, the price of a single
article is found, by changing the mized number to an im-
proper fraction, (§ 114) and inverting the same in the
statement.

" If the articles, whose price is required, are expressed by
a mized number, convert that number to an improper frac-

148. What is the rule for decimals in cancellation ? :
149. How is the price of a single article found, when the price of a
‘mixed number is given{
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tion and place the numerator above, and vhe denominator
. below the line, as in the following example:

1. Bought:12 pounds of honey for 72 cents ; required the

value of 13} pounds.
S 72, 27 ' ' )
Statemqnt : Tz———é,=81 cents. Here.72+-12 ponnds:

price of 1 pound, and this again divided by 2, gives the
price of 4 pound. 'Now 13}, whose value is required, =3
of a pound. Hence, the price of 1 half pound multiplied by
27=the cost or value of 13} pounds. . ’

2. If 8 loads of hay be valued at $100, what is the value

of 183 loads? ‘ "~ Ans. $230.
3. Bought 7} barrels of molasses, for $44; required the
value of 27 barrels. - Ans. $162.
4. If 15 hundredweight of beef cost $80, what will 17}
hundredweight cost ? Ans. $92.4444.
5. Paid §37} for 16 loads of wood ; required the value
of 29 loads. . - Ans. $72.50.
6. Paid $18% for 10 casks of soap ; required the value of
3R casks. Ans. $60.

7. What is the value of & man’s farm, if % of the same
be worth $2700 ? © " Ans. $14400.

. $150, It often occurs in business computations, that a
result produced by two combined agencies is given, while a
similar result of two other agencies, the same in kind with
the former, is required. This constitutes, what in arith-
metic is called CoMPounp PROPORTION. '

The following example will serve as an illustration :
1. If 3 men, in 5 days, earn $45, what will 7 men earn
in 9 days? -
Here the two agencies, whose -result is given, are 3 men
_and 5 days, and the result of their combined agency, $45..
The two agencies of the same name, whose result is re-

How is the price of a number of articles found, the value of one
being given ¢ .

1560. What often occurs in business? What is this called in ordi-
nary arithmetic § .



guived, ave 7 ntem und 9days~ Birt- $453-3° myen==the
dollars 1 man earns.in-& days, and-thix valoe divided by the
5 daysi=what 1 man earns in 1 day. The 3 and’ tha5
therefore, become divisors tn the naturel amalysis of the
swm. Again, if what 1 man eams in 1-day be multiplied
by 7, the resuit will bo what 7 men earn in 1 .day, and this
multiplied by 9, shows. what 7 men. will' earn in 9 days.
In the analysu of the work then, the 7. and 9 becorne mul-

toplzers
RULE. ‘
 Divade the given. valae by.the agencies:which. produce
82, and multiply the quotient by the agencies, the result of
whose combéned action s reguared.
Statement of preceding: swm : f‘-‘i-;—-%nmss Ans

\
2. If it require 7 horses, 16 days to remove: 104 tons of
hay a certain distance, how ‘many tons will 14 horses rernove.

in 21 days? Ans. 273 tons
Statement: 1o 1;’ 2;=2"7& '

3. If 16 men earn.$192 in 8 days, what w111 12 men

eam in 27 days? Ane. $486.

' 4\If8menbmld18mdbofmﬂm12dbyl,howmny

nodswxll%mbmlﬁmZday' - Awns; 36 rods.

§. If 8 men ir 15 days consume 48 pounds of beef, how
many pounds will 20 men comsame.in: 25 days?
Ans; 200
6. If 9 horses eat 128 bushels of oats in 64 days, how _
many bushels will 24 horses eat in 32 days?
Ans. 170% bushels.
7. If 12 men reap 36 acres of wheat in 6 days, how
many acres will 18 men teap in 9 days? Ans. 81 acres. .

Sum 2. What does dividing by 7 and 9 show? What is the rulef
Sum 8. Dividing $192 by 16 shows what? What doesdiudmg that
result by 8 show{. Multiplying what 1 man earns in 1 day by 19
ahows what}. That result multiplied by 27 shows what{ = Similar

analytical questions should be asked respecting eadh wara,
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- 8. If 15 men in 21 days spend $472.50, how much will

27 men spend in 35 days? Ans. $1417.50.
9. If $300 in § years gain $90 interest, what will $450
gain in 6% years" - Ans. $175.50.

10. If 5 men'in 12 days make 180 pairs of shoes, how
many pairs will 15 men make in 4 days ? - Ans. 180 pairs.
11. If 7 men in 9 days cut 84 cords of wood, how many
¢ords will 12 men cut in 21 days ? Ans. 336 cords.
12. If 25 persons in 3. years consume 300 bushels of
wheat, how many bushels will 27 persons consume in 13
years? - Ans. 1404 bushels.
" 18. If it require 16 men, 12 days to make 64 suits of
clothes, how many suits can be made by 24 men in 15 days ?
Ans. 120 suits.

8 151. A’ result produced by the united action of two
given agents ; also'a result to be produced, and one of the
agents employed are often given, and a second agent is re-
quired, which acting nmtedly with that glven, shall secure
the required result.

- The following example will serve as an illustration :—

1. If 8 men build 18 rods of wall in 12 days,how many
menw111bmld36rodem2days"

A number of men is required, who, operating 2 days, shall
build 36 rods of wall; but 36-rods will require more men
than 18 rods. Multlply, therefore, 8 men by 36 and divide the.
product by 18. Also 2 days, the time in which this greater
work is to be performed, is less than the 12 days in which
the other work was performed. More men will, therefore, be
required. Hence, when one of two a.gencies' is required, an
increase in the required result requires a corresponding
increase of that agency ;. but an increase in one of the two
agencies necessarily requires a corresponding decrease in
the other. Therefore,

To obtain an increase in a required agency, we multzply
that agency by the result to be attained, and also by the

151. How is a second agent found, when required ! Give the analysis
of the sum. When two agencies are employed, what is requisite,
when an increased result is to be obtamed}; When one agency is in-
creased, how is the other affected { .

16%
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eater of the two given agencies corresponding in kind,
grnd div?dre by the attaimflgresult and. the less. of the two

iven agencies; but to obtain a less agency, we multiply
g the less of the given agencies and divide by the greater,
the terms expressing the results being used as before.

The statement for the previons sum is therefore,

8. :13: 12—_—96 men, Ans. Here the number of men

required is inereased, both by the increase of work and the
decrease of the. time. '

Osps. The principle involved in the above is simply, that
with a fized resu}t to be attained, as ome of the agencies
employed vs increased,.the ather ts diminished. -

2. If 5 men make 120 pairs of shoes in 12 days, how
many men will make 150 pairs in 15 days?

5. 150. 12
.. Statement : ——3-2—0..—{5—5 men, AM; '
3. If 4 men in 12 days earn $96, in how many days will
8 men earn $288 ? Ans. 18 days.

4. If 12 men reap 120 acres of wheat in 10 days, in bow
many days will 30 men reap 200 acres ? Ans. 6% days,

COMPOUND NUMBERS.

§ 152 Compound mumbers inerease in %o wmiform
ratio. :
In Avoirdupois weight, 16 ounces are required far a pound ;
and in Troy and Apothecaries® weight, 12 ounces make a
pound. 8o in time, the denominations are seconds, minutes,
hours, days, weeks, &c. But none of these denominations
sustain to each other a uniform relation, since it requires 60

How do we obtain a incrensed agency! How & leas agency!
‘What is the priaciple involved i
152. How do compound numbers increase? What is said of com-
pound numbers §



\

COMPOUND NUMBEES. ' 187

seconds to make 1 minute, 60 minutes to make 1 hour,
24 hours to make 1 day, &c.
- Componnd Numbers do not, however, differ in Zind, for a
lower denomination repeated a required number of times,
will produce a higher denomination. Hence the lower are but
parts of the higher demominations. Th Kn are, however, com-
- pound in- their relations to each other ; is, their relative
numerical value is constantly changing, being expressed at
one time by the numbers, 4, ]2, and 20, as in English
money ; at another by 3, 12, 3 53, 40, 8, &c., as in Long
measure.

TABLES OF COMPOUND NUMBERS.
TABLE I.—ENGLISH MONEY.

4 fnthmgs(qr) make 1penny, . . . wmarked d.
12 pence. . . . ! 1 shilling, . . . “ s.
20 shillings . . % 1lpound, . . . “« £

Thepomdmdhrﬂamgmdemmmstmolmghhw not
¢ained. " 'Fhe English sovereign, a common thghabeom, moft.heZame
value as tho pound sterling.

TABLE II.—TROY WEIGHT.

24 grains (gr.) . . wake 1 pennyweight . marked pWt.
20 pennyweights . ¢ 1ounce, . . 0z.
12ounces - . . “ 1lpound, . . . “ Ib.

this. 1w and distilled
mﬁn’ i’ i Tac pouie Truy i e sime ae e Laperial poand Troy
of England, requiring 5760 grains to make an ounce. -

TABLE HI.~—APOTHECARIES' WEIGHT.

20 grains (gr.) . . make 1 scruple, marked sc. or D.
3 sc . .« . % 1dram, . s«  dr.or 3.
Bdrams . . . “ 1 ounce, . “  oz.or 5.

12ounces . . . “ 1 pound,. “ 5.

This welght is employed by apothecaries and physicians, in weigh-

ﬁe e pound and ounce are the same as in Troy weight.
druns,scmples, and are minute divisions of weight, to ena-
ble the physician to weigh out amall doses of medicine.

“What are mcbnumberwalled! Inwhat do they not differt Why !
In what respect are they compound {
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TABLE IV.—AVOIRDUPOIS WEIGHT.
16 drams (4r.) . . make1ounce, . . . marked oz.

16 ounces- . . . ipound, . . . “ 1b.
25pounds . . . ¢ -1 quarter, “ qr.

4quarters. . . “ 1 hnndredwelght, “  cwt
20 hundredweight. - “ 1ton, . . . “ T.

'l‘hunthewelghtmed s, and, is employed for w
all coarse articles: as sngar},’yt&mr coffee, cheese, bﬁtzr hay, &c.agh-Tl;g
Avoirdupois is heavier than the pound 'I‘roy The pound

oy==5700 gmm, while the pound Avoirdupois==7000 grains.

TABLE V.—LONG MEASURE.

Bbuleyoorns(b c)make linch, . .. marked in.

12 inches .- . 1foot,. . .- .. @ ft.
3feet . . “ lyard, . . .- yd.
5} yards, or 164} feet “ 1rod,. . . . “ rd.

0 rods . « 1 forlong, . . “ far.
8 furlongs « « % 1mile, . . . « m.
Smiles. . . “ 1league, . . . “ 1L

60 geographio, or “ . a °

695 statute miles, 1 dw :

'860° make a circle. That circle, 1 degree of which is 60 geographic
_or 694 statute miles, is the circumference of the earth.—This measure
is used for measuring length, and is often called linear measure.

TABLE VI.—CLOTH MEASURE.
2} inches (in.) . make 1nail, . . . marked na.

4 nails, or 9 mches, “ 1quarter, . . @« qr.
4 quarters “ l1lyard, . . “  yd
3 quarters . . ¢ 1. ell Flemish, « eFlL
Squarters - . . “ 1lell English, . ‘«. e E.
6quarters . . “ 1ell French, . « o Fr.

The in this measure is the same as in Long messure, viz.
tbﬂ m inches Hence, 86—-4—9 in,, the quarter ; and 9—4=2§
2]
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TABLE VEB—SQUARE . MBASVRE. -
144 square inches. smake 1 square foot, . marked sq. ft.
9 square feet . “ 1squareyard, . “ &q.yd.

30} square yards, or ‘
272} nqua.re feet, 1square rod, . ‘s

40 square rods “1rood, . . . ¢ R.
. 4moda(160 q. )“ lacre, . . . “ A.
640 . 1 square mile, . “ sq.m.

numenaurelsem loyedmmeaaurmgsurfsoea,orthatwhd:hu
lmgthnndbrenddl,uloormg plastering, paving, land, &c.

TABLE VII.—CUBIC MEASURE.

1728 cubic inches . wmake 1 cubic foot, . . marked cu. ft.
27 cubicfeet . . ¢ 1 cnbicyard, . “ cu. yd.
40 feet of hewn, of 50 | 1 ton “ T

feet of round timber, | vttt *
16~c\ﬂiu'f;°i;qat e « % 1lcordfoot, . . “« e ft.
8 cord, ori28) . ‘ «

cubic foet, - ' leord, . . . C.

This measure is em oyedformeuurmgsohdbodiea,thtu,bodiu
having length, breadth, and thiekness; as boxes, bins, timber, stone,
&e. cord of wood contains 128 solid feet. Hence, a pile of wood
g::txg;&mmm«w_mk.mm,w.md.m

TABLE ;X—WINE MEASURE.

4 gills (gi.) . . make lpint, . . . marked pt.
2pints . . . 1 quart, .~ . . “ qt
4quarts . . .. “ 1lgallon,. . . “ gal.
31} gallons. . . “ 1bamel,. . . “ bar.
42gallons . . . % 1tierce, . . . “ tier.
63 gallons . . . % 1 hogshead, . . “  hhd.
2 hogsheads .- . “ 1pipe, . . . « P.
2pipes . . . “ 1ltum. . . “ T.
This measure is employed to measure wme,aloohol.oxl,a.nda‘ll_
other nors, ex beerdo,andnnlk. The gallon measure con-

tains 231 cubic i A gallon of pure water, at the temperature

of 41 degrees, which is mearly its greatest density, weighs 8 B’q:“
ponnda avoirdupois:. The British Imperial gallon contains 27‘1 274
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2pints (pt.) . . makelquart, . . . marked qt.
4 e e “ 1gallon, . . “ gal.
36gallons . . . “ 1barrel, . . « bar.
64gallons . . . “ 1hogshead, . . #  hhd.

Thismeasureis.tb'ea. 0] 'uoneformeasurmg’ ing beer, milk, and
ale, but has, for the most pert, fallen into disuse, 8ud wine measure
taken its place. The beer gallon contains 282 cubic inches,

TABLE XI.—DRY MEASURE.

2 pints (pt.) . make 1 quart, . . . marked qt.
8 quarts « % 1l1pek, . . . “ 7 pk.
4pecks. . . . ¢ 1bushel,. . . “ bu.
36bushels . . . ¢ 1chaldron, . . “ ch.

This measure is employed for measuring all kinds of grain, fruit,

salt, &c¢. The standarg of measure is the 5Vincbaqter bushel, which

contains 2180.4 cubic inches, .
TABLE XH.—TIME,

60 seconds (sec.). . make 1 minute, :

. . marked m.

60 minutes . . . “ 1hour, . . . “ © h.
24bhours . . . “ 1lday, . . . « d.
7days . . . . “ 1week, . . . « w.
4 weeks . - ¢ 1 month, : ¢ mo.

12 months, or 365 |
days, 6 hours,

The 6 hours over 885 days in each year, amount to.24 hours, or 1
day, in 4 years. Hence, everi fourth year contains 366 days. This
additional day is joined to the month of February. The followi
lines will aid the scholar 'in remembering the number of days in e:c)g

lyear, . . . _“ yr.

month.
“Thi hath September,
aomlivts a2
Fel twenty-eight alone;
All the Z'eat have?lgxrty-one, :
. Except in leap-year, then’s the time

‘When February bas twenty-nine”



UONPOUND NUMBERS. 191

TABLE XII.—CIRCULAR MEASURE.

60 seconds (") . . make 1 minute, . . marked .
60 minutes .- . . “ 1 degree, «
30 degrees . . . ¢ lsign, . . .
12 signs, or 360°, . ¢ lcircle, . . . ¢ cir.
This 'mea]:uém the divi‘s:,o:il” of the circle. %mis n:;zploy«;d d:
n in on of
m longit measuring

68,

@ o

TABLE OF PARTICULARS.

12thingg . . . . . makel dozen.
12dozen . . . . . “ 1 gross.
12gross . . . . . . “ 1 greatgross.
20 single objects . . . “ 1 score. :

56 pounds of butter ., . ¢ 1 firkin.
112pounds . . . . .. 1 quintal of fish.
196 pounds . . . . . ‘1 barrel of flour.

200 pounds . .. . . . “ 1 barrel of pork.
14 pounds oflead . . . “ 1 stone.
2% stones . ., . . . “ 1pig
8pigs . . . . . . “ _1f{other.
24 sheetsof paper . . “ 1 quire.
20 quiresof paper . . “ 1 ream.
N. B.—When a sheet of paper is folded so as to produce 18
leaves,itiscalled . . . . . . . 18mo.
When into 12 leaves, it is called . Duodecimo, or 12mo.
When.into 8 leaves, ¢« ¢ . . . Octavo, or 8vo.
When into 4 leaves, « « . . . Quarte, or 4to.
‘When into 2 leaves, ~ «“ « .. . Folio.

§ 158, The denominations composing each of the eeedmﬁ Tables
agree in kind, but differ in value ; the higher dedbmg;tions ing, in
each case, produced by the repetitions of the lower denominations.
The number of units required of a lower denomination to make 1 of
the next higher denomination is, however, constantly varying. Hencs,
in operating with Compound Numbers, we have no uniform number
by which we divide in reducing the lower to the higher denominations,
or by which we multiply in bringing high denominations to those of
lower value, but must in each case be guided entirely by the numerical
relation the denomination operatod upon, sustains to the other kindred

denominations,

4
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COMPOUND ADDITION.
~ RULE ‘

§ 154—1. Write down the several numbers, placing the
same denominations under each other. -

2. Beginning with the lowest deawmmatum, add each
column separately ; and dividing the amount of each by
the number required of the denomination added to make
one of the next higher denomination, write the remainder
at the foot of the colwmn, and add the quotient to the next
column.

3. Continue this process through all the denomznatwns,

and write down the whob¢ amount of the last or lefi-hand
column.

\

1. What is the amount of £33 8s. 9d, 2g7r.; £16 12s. '

3d. 1gr ; £23 13s. 11d. 3qr. ;. and £37 10s. 7d. 2¢7.?

‘GPERATION,

£, o d gr

N 8 % Drilie cherrd ..,,n“::;.w"m";
poun:

23 13 11 8 pememderpeme,mdfuﬂnngsmdarﬁr—

37 10 7 2 things

111 6 8 0

We first add thefarthmgs, andobtmnSuthe smount=
2d. and no remainder. We therefore write a cipher under
farthings, and add the 2 pence into the cohmmm of pence,
and find the amount to be 32d.=2s. 8d. We therefore
write the 84. at the foot of the column, and add the 2s. into
the column of shxllmgs, and find the amount to be 455.—=£2
6s. ; and writing down the 6s. we add the £2 into the col-
umn of pounds, and find the amount of that column to be
£111, and there being no denomination higher than pounds,
we write down the whole amount, viz., £111. - The answer
to the sum is therofore, £111 5s. 84. qu (Table L)

154. In compound addition how are the numbers to be written!

With what denomination do we begin to add! How add? By what

do you divide the amount of each column? Where do you write the
remainder | To what add the quotient ! What is written down at
the lefi-hand column ¢
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We prove an operation in O Addmpn in the same
manner as in Snnple Addition. (§ 32.)
. 2. What is the amount of £13 17s. lld igr.; £22
l4s ' 9d. 1gr.; £37 18s.6d. 3¢r. ; and £46.13s. 74. 2qr
Ans. £121 4s. 10d. 3gr.
3. What is the amount of £75 19s. 11d. 3gr. ; .-£63
17s. 5d. 1gr.; £41 12s. 3d. 3¢r.; and £11 15s. 8d. Sgr. ?
~ Ans. £193 8s. 5d. 2gr.
4. What is the amount of £105 1s. 2d. 3¢r.; £218
11s. 5d 291' £199 175.°9d. 2gr.; and £77 18s. 3d.
Ans £601 8s. 9d. 2gr.
5. What is the amount of £1 11s. 9d. 1¢r. ; £7 7s. 7d.
3q7%; £17 13s. 9d. 3¢gr.; and £21 14s. 6d. lqr ?
Ans. £48 7s. 9d. 0qgr.
6. A silversmith bought of A, 3 1b. 9 oz. 14 pwt. 16 gr.
of silver; of B, 9 Ib. 11 oz. 17 pwt. 18 gr.; of C, 1 1b.
8 oz. 19pwt.21gr and of D, 31b. 7 0z. 12 pwt. 16 gr.
Howmnchulverdsdhebny" (Table II.) .
.Ans. 19 1b. 2 oz. 4 pwt. 23 gr.
7. What is the amount of 163 8% 331D 8 gr.;
85 8% 132D 65gr.; 98103 43 2D; and 21 B
3% 73 1B 1gr.? (Table IIL)
~-Ams. 6616 75 13 0D 14 gr.
8. What is the amount of 15 cwt. 3 qr. 24 Ib. 8 oz
13 dr.; 21 cwt. 1 qr. 16 Ib. 13 oz..§ dr.; 87 cwt. 2 qr.
12 Ib. 3 oz. 15 dr.; and 27 cwt. 1 qr. 17 1b. 13 0z. 9 dr.?
(Table IV.) Ans. 102 cwt. 1 qr. 21 1b. 7 ez. 11 dr.
9. What is the amount of 12 yd. 3 qr. 3 na.; 17yd.
1qr.2na.; 81 yd 3qr.3na.; and 6 yd. 2 gr. 1 na.?
(Table V.) . Ans. 117 yd. 3 gr. 1 na.
10. What is the amount of 16 m. 5 fur. 27 rd. 3 yd. 2 ft.
9in.1b.c.; 12m. 7 fur. 31 rd. 4yd. 1R. 10 in. 2 b.c. ,'
21 m. 3 fur. 12 rd. 1yd. 1ft. 11 in. 2 b.c.; and 25 m. 2
fur. 15 rd. 4 yd. 2 ft. 3 in. 1 b.c. ? (Table VI.)-
: Ans. 76 m. 3 far. 7 d. 3 yd 2 . 11 in.
11. What is the amount of 16 hhd. 41 gal. 1 qt 1 pt.;
. 21 hhd. 17 gal. 3 qt.; 63 hhd. 2 gt. 1 pt. ; 36 hhd. 45 gal.
.1 pt.? (Table X.) " Ans. 137 hhd. 41 gal. 3 qt. 1 pt.

How do we prov‘f {imph additiont.
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12. What is'the amount of 27 sq m. 32 A. 1 R: 16'sq. rd.
18 sq. yd. 5 sq. ft. 11 8q. in.; 13sq m. 46 A. 3 R. 19 sq.
rd29;qyd8:qﬁ.9:qm a.ndSlsqm56A2R.
27 sq. xd. 6 sq. ft. 3 8q. in. ? TableVII) .

Ans. 121 sq. m. 135 A. 3 R. 22 rd. 183 yd. 1 ft. 23 in.

13. What is the amonntof990ft4200m 78 c. ft.
864 c. in.; 320 c. ft. 740 c. in. ; 9500&2220111 and
48 c. ﬁ. 12¢c.in.? .(Table VIII)

Ans. 11 C. 88 ¢. ft. 6§30 c. in.

14. “What is the amount of 7 hhd. 41gal.3qt. 1 pt. 3gi.;
5 hhd. 563 gal. 1 qt. 1 pt. 1 gi.; 12 hhd. 6gal. 1 pt. 3 gi.;
and 17 hhd. 17 gal. 3 qt. lgl.” (Table IX.)

* Ans. 42 hhd. 65 gal.. lqt 1 pt.

" 15. What is the amount of 6 ch. 27 bu. 3 pk. 7qt. 1 pt.;
9 ch. 18 bu. 3 qt; 28 bu. 3 pk. 5 qt.; and 18 bu. lpk
.3qt. lpt"(TableXI) Ans. 17 ch. 21 bu. 1 pk. 3 qt.

16. What is the amount of 2 yr. 9mo. 27 d. 13 h. 22m
56 sec.; 8 yr. 11 mo. 3 d. 21 h. 43 m. 21 sec. ; 1 yr. 11
mo. 18 d. 23 h. 59 m. 62 sec. ; ; and 2 yr. 8 mo. 26 d. 17h.
36 m. 8 sec. ? (Table XII.)

Ans. 16 yr. 5 mo. 17 d. 4 h. 42 m. 17 sec.

COMPOUND S'UBTRAOTION

§ 155, Compound Subtraction conmsts in takmg one comr
pound number from another.

1. From £16.7s. 84. 3¢gr., take £13 9s. 10d. 2¢r. "
£ & d g
OperaTION. 16 7 8 3
13 9 10 1
217 10 2
‘We here say, 1 gr. taken from 8 gr.=2 gr.,, which we write down.
But 10d. cannot be taken from Therefore '1s.—=12d.4-8d—=20d4
and 20d.—104=10d., which we write down, and carry.1 to the lower
figure in the column of shillings, which, consequen(:lgl becomes 10s,
and '7s-}-20s. borrowed=27s., and 27s.—102.=17s., which is also writ- *
ten down. We must carry 1 to the lower figure in the column of*
founda, which beoomes, in consequence, £14, and £16—£14=22,
Jence, the answer is, £2 17s. 10d. 2qr.
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‘We hence derive the following
' ' RULE

1. Write the subtrahend under the minuend, so that
each denomination shall stand under one of the same name,
and draw a lins beneath them.

2. Commencing with the right-hand denomination, if
practicable, take each denomination in the subtrahend from
the corresponding one in the minuend.

3. If, wn any wnstance, this be impracticable, the lower
number being the largest, increase the wpper number by as
many units as will make one of the next higher denomi-
nation, subtract the lower number from the number thus
produced, and carry 1 to the mext lower number. This
operation continued through all the demominations, will
produce the required remainder.

- The proof of the operation is found in the same manner as
in simple subtraction, viz.: by adding the remainder and
subtrahend together, their sums will equal the minuend.

* In the following sums, determine the number to be bor-
rowed dy the denomination. . ‘

2. From £8 17s. 9d. 2¢r., take £4 18s. 6d. 1¢r.
' Ans. £3 19s. 3d. 1gr.
3. From £29 3s. 3d. 1 g¢r., take £13 13s. 9d. 3¢7.
R Ans. £15 9s. 5d. 2qgr.
4. From 17 T. 7 cwt. 16 1b., take 12 T. 9 cwt. 3 qr. 18
Ib. ) Ans. 4 T. 17 cwt. 23 1b.
5. If*1 silver bowl weigh 2 1b. 9 oz. 12 pwt. 13 gr., and
another, 2 1b. 11 oz. 18 pwt. 2 gr., what is the difference in
their weight ? Ans. 2 oz. 5 pwt. 13 gr.
6. If one piece of broadcloth measure 8 yd. 1 gr. 3 na.
and another 7 yd, 3 qr. 2 ng., what is the difference of their
lengths ? - Ans. 2qr. 1 na,

156. In what does subtraction consist? In compound subtraction,
how do we write the subtrahend? Where do we commence{ If the
lower figure cannot be taken from that above it, what is done § How
many do we carry ! -How is the work provedt .
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7. From 25 m. 6 fur. 16 1d. 12 ft. 9 in., take 8. 7 fur.

13 rd. 9 f&. 11 in. Ans. 16 m. 7 fur. 3 rd. 2 ft. 10 in.
8. From5 1% 95 6 3 2D 16gr,take3 1 11 5 6 3

2 D 15gr. Ans. 11 93 73 1 gr.
9. From 21 e. E. 1 gr. 2 na., take 16 e. E. 4 gr. 3 na.

' Ans. 4 e. E. 1 qr. 3 na.

10. From 27 hhd. 19 gal. 3 gt. 1 gi., take 16 hhd. 43

gal. 1 qt. 1 pt. 3 gi. Ans. 10 hhd. 39 gal. 1 qt. 2 gi.

11. From 15 m. 4 fur. 27 1d. 4 yd. 2 . 11 in. 1 b. ¢,

take 12 m. 8 fur. 36 rd. 3 yd. 1 ft. 9.in. 2 b. c.
Ans.3m.31rd. 1yd. 1ft.1in. 2. c.

COMPOUND MULTIPLICATION.

§ 156, The repetition of a compound number constitutes
compound multiplication. The %nits in the multiplier de-
termine the number of repetitions the same as in simple
multiplication. .

1. What is the product of £5 13s. 9d. 2¢7. multiplied

? .
by 7 £ s d gr ’

OrEraTION. § 13 9 3

39 16 6 =2=4i£389 16s. 6d. 2¢r., Ans.

- Commenging with the' 2¢r., we say, 7 times 2¢r.=l14¢r.=3d. 2¢r.
‘We write down the 2¢r. and add the 84. to the product of 9d., multi-
plied by 7, and obtain 66d=>5s. 64 The 6d. we write down, and
add the 8s. to the product of 13s.X7, and obtain 96s==£4 J16s., and
writing down the 162, we add the £4 to the product of £6 multiplied
by 7, and obtain £39. This being the highest denomination of English
money, we write the whole at the foot of the column of pounds.

RULE. o
1. Whrite the several denominations of the given com-
pound number in the order of thetr values, placing the
lowest denomination on the right, and directly under that

156. What constitutes compound multiplication ¥ How write the
several denominations? Where place the lowest dsnominationt
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denomsination, write the multiplier, and draw a line be-
-neath &t - v :

2. Multiply the several denominations in the order of
their value, and from the product of each carry forward
"to the product of the next higher denomination, as many
units of the higher as can be obtained from the product of
the lower demomination, and write the remainder under
the denomination of its own name.

3. If the last denomination given is the highest of the
corresponding table, write the whole amount at the foot of
‘the left-hand column.

When the multiplier is @ composite number, the compo-
nent parts of that number may be employed instead of the
number itself. (§ 64.)

2. Multiply £17 8s. 4. 2¢r. by 8. Ans. £139 7s.

PERFORMED.
£ s d gr
17 8 4 2 Com&are this operation
. 8 with the explanation of
_ the previous sum.
139 7 0 O

3. Multiply £79 16s. 9d. 1¢7. by 12. i
: Ans. £958 1s. 3d.
‘4. Multiply £9 15s. 84. by 18, (multiplying by factors.)
Ans. £176 2s.
5. What cost 5 cwt. of rice, at £1 7s. 9d. 2¢r. per cwt.?
i . Ans. £6 18s. 11d. 2¢gr.
6. What cost 8 yards of broadcloth, at £1 2s. 3d. per
yard ? : " Ans. £8 18s.
7. Suppose the age of each of 27 children to be 6 years,
9 months, 8 days, and 11 hours; how many years, &c., do
their united ages amount to, allowing each month to be just
30 days? : Ans. 182 yr. 10 mo. 18 d. 9 h.

Under what denomination do we the multiplier! How mul-
tiply the several denominations? How many do we carry forward
from each product to the next higher denominationi Where write
the remainder? How write the product of the highest denomina-
tiont How multiply when the multiplier s & composie wuset\

. 1% -~
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8. What cost 11 tons of hay, at £2 1s. 10d. per ton ?

Ans. £23 2d.

9. What is the value of 12 bushels of wheat, at 9s. 10d.
per bushel ? , . Ans. £5 18s.
10. What is the value of 27 yards of cleth, at 7s. 6d. per
yard ? Ans. £10 2s. 6d.
11. What will 32 yards of cloth cost, at 9s. 9d..per yard ?
Ans. £16 12s.

12. Retl'uired the value of 36 gallons of wine, at 5s. 8d.
per gallon ? Ans. £10 4s.

§ 1567, To rinp THE VALUE oF A LukGe NuMBER oF

ARTICLES, THAT NUMBER NOT BEING COMPOSITE.
RULE. -

Take any two numbers whose product most nearly equals
the given number or multiplier, without exceeding it, and
multiply by each of them successively, retaining their
product.  Also, multiply the original multiplicand by the
number necessary to make up the entire multiplier, and
add the product to the preceding product. *

1. What is the value of 51 yards, at 3s. 6d. per yard ?

s d - .

OPERATION. 3 .6
7 -
£1 4 G6==price of 7 yarda.
! 7 ‘

8 11 6=price of 49 yards.
7 0=3s. 6d.X2=price of 2 yards.
8 18 6=price of 51 yands.
2. What will 23 gallans of molasses cost, at 3s. 6d.

gallon? Ans. £4 Iﬁ’e;
3. What will 94 yards of cloth cost, at £1 9s. 4d. per
ard ? . Ans. £137 17s. 44.
4. What will 29 cwt. of sugar cost, at 17s. 84. per cwt.?
Ans. £25 12s. 4d.
6. What will 65 cwt. of sugar cost, at 19s. 3d. per cwt.?
Ans. £62 11s. 34.

* 157. How operate when the multipiier is not composiat
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COMPOUND DIVISION.

§ 158, Oompound Division consists in resolving a <com-
pound number into several equal parts.
- 1. Divide £17 11s. 4d. by 8.

£ s d
Perrormep. 8)17 11 4
2 3 11

ExerLanation. £17-<-8=2 and 1 remainder. This £l .
remainder+11s.=31s., and 31s.--8=3.and 7s. remainder,
and 7s.+4d.=884., and 88+8=11d.

It is Bhvious that the remainder of each division is of the
same denomination as the number divided. The same
s true of the quotient figures.

RULE. .

Commence mth the highest de’wmma,twn of . the dsvs-
dend, and if, after dividing, there be @ remainder, redwee
1t to the next lower denomination, and, adding whatever
may be given of the lower demomination, divide again ;
ard so continue to do throwugh all the denominations.

If the divisor is a composite number, the division may be
* performed by factors, if preferred.

Divide £140 12s. 94. by 12. Ans £11 14s. 4d. Sqr.
3. Divide £27 16s. by 32. Ans. 175, 4d. 2qr

4. Divide £128 9s. by 42. Ans. £3 1s. 2d.

6. Divide 12 ewt. 8 gr. 15 lb. by 10.

Ans. lcwt.lqr.4lb
6. Divide 5 hhd. 42 gal. 3 qt. by 4.
7
8
9

»

Ans. 1 hhd. 26gal.1qt.1pt 2 gi.
. Divide 14 cwt. 1 qr. 12 Ib. by 5.
Ans. 2 cwt. 3 r. 12 1h. 6 oz. 6+dr
. Divide 156 bu. 3 pk. 6 gt. by lg
Ans. 8 bu. 2pk 7 gt
.DlVldthhd 28 gal. 2 gt. by 12,
Am4qu.l 2qt 1pt.
158. In what does compound division eonsist! With what de-

nomination do we commence in dividing? What fa done with e
remamder? How divide if the divisor i» ospesite
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REDUCTION. )
- § 159, Reduction consists in changing the denominations
of numbers without altering their value.

Since 1 penny=4 farthings, it is perfectly obvious that
any value expressed by pence, is also expressed by a num-
ber of farthings, four times as great as the pence.

1. How many farthings are equal to 3 pence? Azns. 3X
4=12 farthings. How many farthings are equal to 7 pence ?

Any value in pence and farthings is expressed in farthings
by reducing the pence to farthings and adding the given
farthings. -

2. How many farthings are therein 5 pence, 2 farthings ?
5d.=20gr., and 20gr.42gr.=22qr., Ans. How many far-
things in 9d. 3¢7.? In 8d. 1¢7.? In 11d. 142.?

3. How many pence in 3s.? Since 15.=12d., 35.=3
times 12d.=36d., Ans. How many pence in 5s.? in 7s.?

4. How many pence are there in 4s. 3d.? In 4s. there
are 48d., and 484-3=51d., Ans.

- To find the pence in a given number of shillings and
pence, multiply the shillings by 12, and add the given
pence. ,. . .
- 5. How many pence in 5s. 84.? In 4s. 7d.? In 6s. 6d.?
6. How many shillings in £3? In £3 6s.? In £2 9s5.?

§ 160, To obtain the value of any denomination in terms
of higher value, divide by the number required of the given
zzlmmimtion to make one of the denomination of higher

1, In 16 farthings, how many pence? It requires 4
farthings to make 1 penny ; therefore, 16g7.+4=4d., Ans.
How many pence in 12 farthings ? In 20 farthings?

2. In 36 pence how many shillings ? 12d4.=1s.; there-
fore; 36d.+-12=3s. In 48 pence how many shillings ?

159. In what does reduction consist! . How is the value of pence
and farthings expressed in farthings? How do we find the pence in
any number of shillings and pence ¢

160. How do we obtain value of any denomination in higher

terms} Of what denomination is the remainder \




If in dividing there be & remainder, it will be of the
same kind as the namber divided. -~ . <
3. In 30 pence hiow many shillings? 30d.--12=2s. and
6d. over, Ans.
4. In 40 pence how many shillings and pence ? In 564.?
5. In 37s. how many pounds ? 375.--20=£1 17s., Ans.
In 43s. how many pounds ? In73s.? In 87s.? In 93s.2

§ 161, From the preceding examples and remarks, it is
obvious that there are two processes of reduction, viz.: One,
by which the value of -a Righer denomination &3 fully ez-
pressed in terms of a lower value ; and a sscond, by which
a number s found expressing a given wvalue in terms
higher than those of the given demomination.

The former of these processes, viz.: reducing higher de-
nominations to lower, is called, Reduction Descending;
while the latter, which consists in bringing low denomina-
tions to those of a higher value, is called Reduction Ascend-
tng.

GENERAL RULES.

1. To reduce high denominations to those that are lower :
multiply the highest of the given denominations by that
number which expresses the units required of the denomi-
nation next lower to make one of the higher, and to the
product, add what is given of the lower demomination.
Multiply the mwmber thus obtained by the number requisite
to bring it to the next lower denomination, and add what-
ever s given of that lower denomination ; and so continue
to do till the required denomination is obtained.

2. To reduce low denominations to those that are higher :
divide the given demomination by the mumber required
of this demomination to make one of the mext higher ;
divide the number thus obtained, in the Same manner ;
and after each division, carefully observe the remainder.

161. How many processes of reduction? How reduce high de-
nominations to their value in lower denominations? What is done
" when any thing of a lower denomination is given? How proceed ?
How reduce low denominations to high? Of what denomination will
the quotient be in each instance{ -
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The quotient will, in each case, be a kigher denomination, .
and the remainder, if any. will be of the same name as
the number divided. This process continued till the
required denomination is obtained, will determine the
answer.

The former of these rules relates entirely to bringing
high denominations tnto low; and the latter, to dringing
low denominations into high. By neither operation is the
given value affected. S

§ 162, Proor. The work in each case'is proved by re-
versing the operation. - :

1. Reduce £16 to shillings, pence, and farthings.

A higher denomination is to be reduced to a lower one. We there-
Jore multiply. )

OPERATION. ' .
 £16 -
20
32 0s.; since £1=20s., therefore £16=320s.
12 -
384 0d.; since 15.=12d.; 320s.==3840d.
4 A .
1536 0gr.; since 1d.=4gr.;  3840d.=15360g7.

Hence, £16=320s.=3840d.=15360¢7. Each of these
denominations are of the same value, and differ only in the
number of units required of each to-expressthat value.

2. In 15360 farthings, how many pounds?

' . OPERATION, ’

4)15360gr.

12)384 0d.

20 )32 0s.

. 16£.
Here we bring the value given in the previous sum, but expressed
in a lover denomination, back to its original denomination by di-

vLsion. . .

What is the difference between the two rules given? Is the given
value changed by either operation
162. How prove the workt
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3. Reduce £15 12s. 84. 3¢7. to farthings.

° OPERATION.

£ s d )
12 83

® -
oo

O
-
W

=shillings in £15 12s.
37 5 2=pence in 312s. 8d.

.p.

1501 150 1 1=farthings in 3752d. and 8gr., and is the Te-
quired answer.

We here reduce the £15 to shillings, and add the 12s. given ; we
tbonredneetl';eahlllmgutopenoeﬁwmil:;.ia’adnzlnt‘ti:i veupemsm:é.:
we reduce the pence to an given
It w:ﬁ be observed that as we reduce the higher denominations to .
lower, we, in each mtanee, add whatever is given of the lower de-
nomination.

4. Reduce 17685 farthings to pence.
Ans. £18 8s. 5d. 1gr.
5. Reduce £27 155, 8d. to pence and farthi
Ans, 66654, 26672gr.
6. In 26672¢g7. how many pounds slnl]mgs and pence ?
. Ans. £27 16s. 8d.

Observe first, with what denommatlon the reduction
commences, and whether it is required to bring high de-
nominations to those of lower value, or low denominations
to those of higher value.

Observe, also, that the divisor or multiplier required in
each instance is determined by the number of units required
of the given denomination to make one of the next hzgher
or lower denomination.

7. Reduce 17 cwt. 3 qr. 10 Ib. 'Z oz. to ounces.
Ans. 28667 oz.

8. Reduce 36 cwt. 2 qr to pounds and ounces.
Ans. 3650 1b., 58400 oz.

‘What is to be observed? How is the divisor or multiplier ta be
determined



9. In 13 Ib. 17 ;ywt., how ‘many gramS’ 4m 75288 gr.
10. In 37 Ib. 17 pwt., how many grains ?
Ans. 213528 gr.
11. In 17897 gr., how many pounds, ounges, &c.?
Ans. 3 1b. 1 0z. 5 pwt. 17 gr.
12. Reduce 63% 93 to drams. Ams. 6120 3 .
13. In 1367 drams, how many pounds, &c.?
Ans. 145 2% 73.
14. Reduce:im 6 fur. 8 rd. 4yd. 2 ft. 9 in. to inches.

. Ans. 231441 in.

'16. Reduce 1 m. 6 fur. to inches. Ans. 110880 in.
16. How ma.ny square inches in a board 13 ft. 9 in. long,
and 15 in. wide? . Ans: 2476 sq. in.

17. How many square foet and inches are there in the
- board named ‘in the previous sum ?
Ans. 17 sq. ft. 27 sq. in.
18. How many cubic inches in 456 cu. fi. and 96 cu. in.?
Ans. 788064 cu. in.
19. In 6875988 cubic in¢hes, how many cubic feet ?
) ' Ans. 3979 cu. ft. 276 cu. in.

20. In 17 yd. 3 qr. how many nails ? - Ans. 284 na.

21.-In21e E. 4 qr. s.nd 3 na., howmany nails ?
Ans: 439 na.

22. In 6-hhd. 19 ga.l a.nd 2 qt how many pints ?
Ans 3180 pt.

23. In 21 hhd, 41 gal,, howma.nyq

: Aus 65466 qt

24. In 16 bar. 31 gal. of beer, how many pints ?
Ans. 4856 pt.
25. In 6 bu. 3 pk., how many pints ? Ans. 368 pt.

26. In 736 pints, how many bushels, pecks, &c.?

Ans. 11 bu. 2 pk.
27. In 21 days, 6 hours, and .30 minutes, how many min-
utes ? Ans. 30630 minutes.

28 In 30630 minutes, how many days, hours, &c.?
Ans. 21 d. 6 h. 30 m.
29. In 6 signs, 21 degrees, how many degrees and seconds?
Ans. 201 deg., 723600 seo:
30 In 172800 seconds, how many degrees?
. Amns. A8 -degrees.















